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‘Liquid 


Polibar with 
Super AL 


A Total System 


For double - contrast 
examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 











First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 

* | cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 


The second concern is with the 
proper apparatus. The E-Z-EM 


system is unique in that 1/2" lumen | | umm 
: : Multiple pseudo polyps in the splenic flexure in 

tubing attached to the enema bag is longstanding ulcerative colitis. 

utilized mme: for freer, more uniform flow. film courtesy of Richard Palmer Gold 240 Columbia Presb Medical Center NY. 


Miller Air Retention Tip, with or without 


optional cuff completes the system. | g > 


A total system for ease of administration — & a. gm 7 Portland Ave. 
and consistently reliable radiological results. Westbury New York 11590 
For additional literature, write: | | (51 6) 333-8230 


international Affiliates: E-Z-EM Rooster B. V. Infirmeriestraat 6-8. Rotterdam 16, Netherlands 
E.7.EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D F 
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The AOT cutfilm changer- 


The history ofthe AOT 
cutfilm changer is 
closely tied to the 
history of angiogra- 
phy. Three decades 
ago, when madio- 
graphic exploration 
of the vascular sys- 
tem began to advance, 
Schonander gave the 
pioneers the tools they needed to 
obtain full size radiographs ct short 
intervals. We went from regular metal 
cassettes to lightweight cardboard 
cassettes to metal frames to roll film... 
until we reached the ultimate solu- 
tion: the AOT cutfilm changer using 
naked standard film sheets. 
That was more than 25 years ago. 
And that's the way it's been ever 


since: radiographic demands met 
through engineering ingenuity in a 
unique interaction between medical 
and technical expertise. AOT—the 
workhorse of the special procedures 
deparment—built by professionals, 
with professionals, for professionals. 
For more information about the 
AOT, call (312) 593-6770. Or write 
Elema-Schonander, Inc., 699 Lively 
Boulevard, Elk Grove Village, 
Illinois 60007 


elema-schonander, ince 


When a better idea 
in fimchangers comes along, 
it will come from us. 
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With the introduction of lighter photographic cam 
that ena 


gre When the subject cant be moved. «s 


new pers] 


it helps to hav tives from which to take pictures, new h 


zons in realism were made possi" 


S le Radi hi imil 
a camera that can. Sw the 


Searle 
nuclear cardiologu 
sustems 


of nuclear medicine with its extensive line of syst 
that extend the clinical utility of nuclear cardi 
throughout the hospital. 

The Pho/Gamma® L.E.M. Low-energy Mobile S 
tillation Camera. 

Ihe Scintistore'" Time-compression Data Stora; 
Retrieval System. 

The Gamma/Cor™ RCG Cardiac Probe. 

The Scintiview'" Image Control Station. 

Versatility and great images. They're the reasons v 
this is the most complete and efficient nuclear card 
ogy line available. Find out how our product technok 
can serve your needs in nuclear cardiology by cont: 
ing Searle Radiographics. 


"T. move where theyre needed 





e Radiographics to make 


on of Searle Diagnostics Inc. 
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Clearcleancolon : 3 


XPrep Liquid . 


(standardized extract of serna fruit) 





versatile bowel evacuant for diagnostic procedures 

















Versatile in indications Versatile in administration 
May be used prior to: — = May be used: t B M ze 
G.I. radiography Y. _ Alone, in a single dose E A ; 
Urologic radiography Alone, in divided doses, particularly in elderly or 
a se S — —— debilitated patients | 
Colonoscopy asi mca aoe ELI 
a —— With adjunctive use of citrate of magnesia, laxative 
______ suppositories and enemas, as required - ; | 
~ | As part of other regimens, such as hydration n 








of administration is appreciated by the patient and nursing staff. 


Supplied: X-PREP Liquid (standardized extract of semna fruit) in 2V2 fl. oz. botties (alcohol 796 by volume). X-PREP Powder (s-andardized 

senna concentrate) in 34 oz. containers. Now Availabie: X-PREP™ Bowel Evacuant Kit. Each kit contains: two SENOKOT® S ablets (standardized 
senna concentrate and dioctyl sodium sulfosuccinate). one bottle of X-PREP® Liquid 2v fl. oz., and one RECTOLAX™ Suppostory (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and the correct time sequence of administering th» above laxatives. 


Colonoscope, courtesy of Olympus Gray Pharmaceutical Ga; Affiliate SRO UI CERES VO TURON 


The Purdue Frederick Company 
© Copyright 1978, Gray Pharmaceutical Cc. Norwalk, CT 06856 
A9047 194578 . 
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! Fleeť Barium Enema Prep Kits: 
E Make us your 
first choice for fewer retakes. 


The greatest defect in colon examinations is in offers Fleet® Bisacodyl suppository. Prep Kit 2 

the preparation of the colon.' offers a large-volume disposable Fleet* Bagen- 
Fleet* Barium Enema Prep Kits systematize ema. And Prep Kit 3 offers our new Fleet* Bisa- 

and improve colon prepping because they con- codyl enema. And all three Prep Kits have easy- 








form to the recommended method which pro- to-follow instructions with a choice of flexible 
vides a combination of diet, hydration and time-tables to fit your schedule. 
proven laxation which stimulates the large and With Fleet Barium Enema Prep Kits, you'll be 


small intestines.? The result? Cleaner colons, 


su 
clearer x-rays and fewer retakes. p 


e of convenient, depend- 
















All Fleet Prep Kits offer three laxative LP Jing every time. And that's 
steps: 11⁄2 oz. of Fleet® Phospho; Soda reason enough to make 
followed by four Fleet* Bisacodyl tablets, Bar i eet Prep Kits your 
plus a final cleansing 9 first choice for fewer 


step. Prep Kit 1 





leet Barium Enema Prep Kits 
* for cieaner colons, clearer x-rays and fewer retakes. 


Fleet C.B. Fleet Co., Inc. 
Lynchburg, Va. 24505 


' Dr. R.E. Miller, Ad Hoc Committee on Detection 

PS. EN Mes of Cancer of the Colon, Detection of Colon Lesions. 
p American College of Radiology, (Chicago, IIl., 1973) p. 76. 
?Dr. WR. Eyler, Ibid. pp. 203, 204. 








More energy in less space. 
20 MeV electrons. 18 MeV photons. 


its space requirements are suprisingly modest. 
Yet, the Therac 20 Linear Accelerator from AECL has a 
high energy output in both electron and photon modes. 

Standard among its many features are constant 
electron beam scanning for optimum dose distribution 

and record and verify controlfor added safety. 

Therac 20 is more energy n less space. 
For complete information, contact AECL. 


\ . Atomic Ermergy 
: of Canada Limited 
Commercia Products 


rc m~ A EA = ‘= P A CS * , " mA 4^ a em a r alla 
P.Q. Box 6300. Ottawa Canada K2A WT Tel /A12) 5¢ 





Symptomatic Paget’s Disease of Bone. 


Until now, your findings helped identify 
over 90% of all diagnosed Paget's patients: 


But limited treatment options 
discouraged therapy. 


Now, those findings can be 
the first step in the use of an 
effective new therapy. 


* Data on file, Procter & Gamble 





DESCRIPTION: DIDRONEL (etidronate disodium) is the 
disodium salt of (1-Hydroxyethylidene) diphosphonic acid. 


INDICATIONS AND USAGE: DIDRONEL is indicated for 
the treatment of symptomatic Paget's disease of bone 
(Osteitis deformans). Effectiveness has been demonstrated 
primarily in patients with polyostotic Paget's disease with 
symptoms of pain and with clinically significant elevations 
of urinary hydroxyproline and serum alkaline phosphatase 


There is no evidence that the prophylactic use of 
DIDRONEL is beneficial in asymptomatic patients although 
treatment may be considered in exceptional circumstances 
in which there is extensive involvement of the skull or the 
spinal cord with the prospect of irreversible neurologic 
damage. In these instances, treatment would be based on 
the demonstrated effect of DIDRONEL on Pagetic bone 
rather than on clinical studies in that patient population 


CONTRAINDICATIONS: At present, clinical trials have 
demonstrated no absolute contraindications to DIDRONEL 


WARNINGS: The physician should adhere to the recom- 
mended dose regimen in order to avoid overtreatment with 
DIDRONEL (see Precautions and Adverse Reactions). The 
response to therapy may be of slow onset and may con- 
tinue even for months after treatment with the drug has 
been discontinued. Dosage should not be increased pre- 
maturely nor should treatment be resumed before there is 
clear evidence of reactivation of the disease process 


Retreatment should not be initiated until the patient has 
had at least a three month crug-free interval 


The incidence of osteogenic sarcoma is known to be 
increased in Paget's disease. Pagetic lesions, with or with- 
out therapy, may appear by x-ray to progress markedly. 
possibly with some loss of definition of periosteal margins 
Such lesions should be eva uated carefully to differentiate 
these from osteogenic sarcoma 


PRECAUTIONS: 1. General: DIDRONEL retards mineraliza- 
tion of osteoid laid down during the bone accretion pro- 
cess. This effect is dose and time dependent. There may be 
an overlap of beneficial and mineralization inhibition effects 
in some patients at higher doses. Extended periods of 
medication should be approached cautiously When admin- am 
istered at doses of 20 mg/kg/day, DIDRONEL suppresses 
bone turnover and essentially stops mineralization of new 
bone in Pagetic lesions and, to a lesser extent, in the unin- 
volved skeleton 

Patients with restricted vitamin D and calcium intakes may 
be particularly sensitive to drugs that affect calcium 
homeostasis and should be closely followed while under 
treatment with DIDRONEL 


DIDRONEL is not metabolized and is excreted intact via 
the kidney; therefore, treatment of patients with impaired 
renal function should be approached very Cautiously, if at all 
DIDRONEL therapy has been withheld from patients with 


New from Procter & Gamble 





The first oral agent 


200 MG TA3LETS 


DIDRONEL 


E HDRONATE DISODIUM 


- ` that suppresses symptomatic 
Paget's disease of bone 


enterocolitis because increased frequency of bowel move- 
ments and diarrhea is seen in some patients when 
DIDRONEL is administered at a dose of 20 mg/kg/day and 
may be increased occasionally at lower doses 


2. ano: There is no experience in pregnant women 
given DIDRONEL. DIDRONEL should be used only 

when clearly needed in women who are or may become 
pregnant 

3. Nursing Mothers: |t is not known whether this drug is 
excreted in human milk. As a general rule, nursing should 
not be undertaken while the patient is on a drug since 
many drugs are excreted in human milk 


4. Pediatric Use: No data support the use of DIDRONEL 
in children 


ADVERSE REACTIONS: Increased or recurrent bone pain 
at existing Pagetic sites and/or the appearance of pain at 
sites previously asymptomatic has been reported. At the 
recommended dose (5 mg/kg/day) 1 out of 10 patients 
reported the phenomena; at higher doses the figure rose 
to 2 out of 10. In placebo-treated patients, the occurrence 
was 1 out of 15. In DIDRONEL-treated patients, the pain 
resolved while therapy was continued in some patients but 
persisted for several months in others 


Fractures are recognized as a common feature in patients 
with Paget's disease The risk of fracture may be increased 


^ 


.Retards the disease 


„Relieves signs and symptoms 
m many patients 


.- Promotes sustained 
posttherapy remission 


..Bone-specific 
pharmacologic action 


when JIDRONEL is taken at a dose level 5* 22 mg/kg/day 
in excess of 3 months. This risk may be greater in patients 
with extensive and severe disease, a histcry ef multiple 
fractu«es, and/or rapidly advancing osteowtic lesions. It is 
recommended tha! the drug be discontinmed when frac- 
tures »ccu: and that therapy not be reinstated until fracture 
healir3 is complete 

Gastreintestinal complaints such as diarrea. loose bowel 
move ment. and nausea are increased in ;orra patients 
when DIDRONEL is administered at doses g@ater than 

9 mg«g/day. The incidence is about 1 ou: of 15 in both 
place5o-treated patients and in patients «n DIDRONEL, 

9 mg«g/day. The incidence rises to approximately 2 out of 


10 in 2atients treated with DIDRONEL at tme dose of 20 mg/ 


kg/day 

DOSAGE AND ADMINISTRATION: Initia! Treatment 
Guidelines: The recommended initial dose c* DIDRONEL 
for mast patients is 5 mg/kg/body weight-day, not to 
exceed a period cf six months. Doses absve 10 mg/kg 
should be reserved for use when there is an overriding 
requiement for suppression of increased'bore turnover 
assoaiatec with Paget's disease or when the patient re- 
quires more prompt reduction of elevatececamiac output 
Treatment with doses above 10 mg/kg/day should be 
apprcached cautiously and should not ezceed three 
months duration. Doses in excess of 20 mg/kg/day are not 
recoramended 


DIDRONEL should be administered as a single, oral dose, 
two hours before eating. It may be given with fruit juice or 
water. Food, particularly materials high im calcium con- 
tent such as milk, in the stomach or upper portions of the 
small intestine may reduce absorption. Wherefore, eating 
should be avoided for two hours before and after drug 
administration 


Serum phosphate elevations have been observed when 
DIDRONEL is administered at daiy doses of 10 mg/kg 
body weight/day or above and ozczasiona ly at 5 mg/kg/ 
day. This has not been found to be en indication for discon- 
tinuing therapy. 


Retreatment Guidelines: Retreatnent sould be under- 
teken only after a drug-free pericc of at least three months 
and after it is evident that reactiva ion of the disease has 
occurred. In no case should duration of retreatment exceed 
the maximum duration of the initia treatment 


How Supplied: DIDRONEL is supplied as a rectangular 
white tablet containing 200 mg of 3tidrorate disodium. 
The tablets are packaged in botties of 250. 


For additional information, 
write Procter & Gambie, = 





Professional Services, A Product of 
P.O. Box 85507, Procter & Gamble 
Cincinnati, Ohio 45201, Research 


or Call (513) 977-5547. 
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Use of this contrast 
medium to enhance CT 
brain scans revealed 
bothan increased 
detectability and an 
improved pathologic 
differentiation 
of many lesions. " 
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Scan without contrast 
medium shows a faint 
area of decreased 
density (arrow) in the 
medial aspect of the 
right occipital lobe with 
no accompanying mass 
effect. 





—Identifies lesions not seen on plain CT scans. 


— More specifically defines nature, size and 


behavior of wide variety of lesions visualized 
on plain CT scans. 


— Aids in detection of aneurysms, arteriovenous 
malformations, sites of active infection, and 
in diagnosis of other intracranial pathology. 


—Rules out the presence of tumor in suspicious 


areas which may otherwise not have been 
satisfactorily visualized. 


*Davis KR: Massachusetts General Hospital, Boston, 
MA. Personal communication. 
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lesion enhances well, 
posterior cerebral artery 
distribution infarct. 


After administration of 
contrast medium, the 
demonstrating a 
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Diatrizoate Meglumine Injection USP 30% 


for enhanced 
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Reno-M-DIP 


Diatrizoate Meglumine 
injection USP 30% 


for enhanced 
CT scanning 
of the brain 
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Reno-M-DIP{Diatrizoate Meglumine Injection USP) for drip infusion 
provides a sterile, aqueous solution of 3096 diatrizoate meglumine 
which contains approximately 1496 (42.3 g per 300 ml) bound iodine 
and 0.04% edetate disodium (sequestering agent). The solution 
contains approximately 0.054 mg (0.002 mEq) sodium per ml 

(16.2 mg/300 ml). 

CONTRAINDICATIONS: Contraindicated in patients hypersensitive 
to salts of diatrizoic acid and in patients with anuria. 

WARNINGS: A definite risk exists in the use of I.V. contrast 
agents in patients with multiple myeloma. There has been anuria 
with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not recommended 
since it may predispose to precipitation of myeloma protein in 
renal tubules. No therapy, including dialysis, has been successful 
in reversing this effect. Myeloma should be considered in persons 
over 40 before I. V. administration of a contrast agent. 

Incases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks 
radiopaque materials should be administered with extreme caution: 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures fortreating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected l.V. or intra-arterially. Use diatrizoate meglumine with 
extreme caution in persons with severe concomitant hepatic and 
renal disease. Perform thyroid function tests prior to administration of 
diatrizoate meglumine since iodine-containing contrast agents may 
alter the test results. Although a history of sensitivity to iodine per se or 
to other contrast media is not an absolute contraindication, 
administration of diatrizoate meglumine requires extreme caution in 
such cases. 

PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular 
procedure (see ADVERSE REACTIONS). Severe life-threatening 
reactions suggest hypersensitivity to the contrast agent. A personal or 
family history of asthma or allergy or a history of a previous reaction to 
a contrast agent warrants special attention and may predict more 
accurately than pretesting the likelihood of a reaction although not the 
type nor severity of the reaction in the individual. The value of any 
pretest is questionable. The pretest most performed is the slow I.V. 
injection of 0.5 to 1.0 ml of the preparation prior to injection of the full 
dose; however, the absence of a reaction to the test dose does not 
preclude the possibility of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, the necessity for 
continuing the exam@iation should be carefully re-evaluated: if 
deemed essential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be extremely 
severe, therefore, close observation and facilities for emergency 
treatment appear indicated. 

Do not exceed recommended rate of infusion. Renal toxicity has 
been reported in a few patients with liver dysfunction who were given 
oral cholecystographic agents followed by urographic agents; 
therefore, if known or suspected hepatic or biliary disorder exists, 
diagnostic infusion studies should be postponedfollowing the recent 
ingestion of cholecystographic agents. The diuretic effect of the drip 
infusion procedure may hinder an assessment of residual urine in the 
bladder. Consider the functional ability of the kidneys before injecting 
diatrizoate meglumine. Adequate visualization may be difficult or 
impossible in uremic patients or others with severely impaired renal 
function. Contrast agents may interfere with some chemical 
determinations made on urine specimens; therefore, collect urine 
before or two or more days after administration of the contrast medium 

Usage in Pregnancy: This preparation should be used in pregnant 
patients only when the physician deems its use essentialtothe welfare 
ofthe patient since safe use during pregnancy hasnot been 
established 
ADVERSE REACTIONS: Adverse reactions accompanying I.V. use 
of iodine-containing contrast agents are usually mild and transient 
although severe and life-threatening reactions (including fatalities) 
have occurred. Because severe reactions to the procedure and/or to 
the contrast acent are possible, appropriate emergency facilities and 
well-trained personnel should be available and should remain 
available for 38 to 60 minutes following the procedure to treat the 
reaction since severe delayed reactions have been known to occur. 

Reactions most frequently encountered with contrast agents by 
drip infusion ase nausea and urticaria. Chills, metallic taste, vomiting, 
dizziness, a rise or fall in blood pressure, itching, flushing, or 
generalized feeling of warmth, sneezing, etc. may occur and, rarely, 
may be severe-enough to require discontinuation of dosage. Severe 
reactions whicn may require emergency measures include 
cardiovascular reaction characterized by peripheral vasodila:ation 
with hypotension and reflextachycardia, dyspnea, confusion, and 
cyanosis progressing to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema to laryngeal or bronchial 
spasm or anapnylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. Although local tissue 
tolerance to diatrizoate meglumine is usually good, l.V. injection of the 
medium in a more concentrated formulation has produced a few 
instances of a burning or stinging sensation and of venospasm or 
venous pain 

For full prescribing information, consult package insert 
HOW SUPPLIED: Available in single-dose bottles of 300 ml. 
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Continuing Medical Education e 
Programs 


for the Radiologist 


on Audio Cassette! 


Program 1: 
^Nuclea* Medicine!" 
. with James L. Quinn, 3rd, M.D. 
and George P. Backer, M.D. 
5, one-hour Audio Cassettes 
ON.Y $35.00! 
Program 2: 
“New Developments in 
Nuclear Medicine!" 
... a supplemen: to the above program. 
With James .. Quinn, 3rd, M.D. 


and George P. Backer, M.D. 
4, one-hour Audio Cassettes 


ONLY $28.00! 





Program 3: Program 5: 
" Gastrointestinal Radiology!" "Computers in Medicine!" 
. É, e 
... with Roscoe E. Miller, M.D. ... With Laurens Ackerman, M.D., Ph.D. 
and George P. Backer, M.D. and Daniel K. Harris. 
6, one-hour Audio Cassettes 6. one-hour Audio Cassettes 
ONLY $42.00! ONLY $42.00! 

Frogram 4: 


“Neuroradiology!” 


... With Mickael S. Huckman, M.D. 
and George P. Backer, M.D. 
6, one-hour Audio Cassettes 


ONLY $42.00! 


the irstitute of continuing education 
Sawyer, Michigan 49125 - Phone: 616-426-3433 


Pleas2 bill me for the following program(s) when shipped: 


1 P. 3 4 5 


10 per cent discount 
on all orders 


over $100.00! 10 per cent discount on orders over $100.00 


All orders shipped same day received, postpaid 
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their first name? 
Get familiar with GAFMED: 


GAF* makes it easy to be the first name you think of when ordering quality 
x-ray films, chemicals, screens and cassettes. We call all our medical x-ray 
products GAFMED? Our first-name, only name basis of identity. 

It's called GAFMED for one good reason. It's one consistent x-ray 
system with the confidence to meet a variety of your radiographic needs. 

GAF s solid experience and foresight are behind its contemporary 
xray products. This enables GAFMED to respond to any radiographic 
requirement— be it consistency in your x-ray film, fail-safe chemicals or 
quality screens, cassettes and accessories. We know you develop favorites in this business and GAF wants to be one 
of them by measuring up to your toughest standards. 


GAFMED'Film and Chemicals: Quality through 


consistency. To help you manage x-ray imaging, such as getting excellent 
radiographic contrast and detail, GAF offers a superb line of film that gives you. 
the kind of stability you need in whatever mode you work. 


GAFMED'SR/1 when you need an expanded useful density range, wide- 
latitude SR/1 is your diagnostic radiographic film. It provides high contrast in 
those low density areas where most radiographic detail is visualized. In addition, 
SR/1 simultaneously delivers low contrast in high density régions to increase soft 
tissue detail with maximum exposure latitude. GAFMED SR/1 is designed for use ff 
with all blue and blue-green emitting intensifying screens and is fully compatible 
with all conventional processing methods. 


- 
GAFMED'SR/2 SR/2 is a general-purpose medical radiographic film with 
medium speed, low fog, high contrast and blue spectral sensitivity. Features that Ee 
make this widely accepted film outstanding are its ideal performance in automated film transport systems, suitability 
for all automatic and manual processing modes and its high definition image quality. SR/2 renders a wide variety of 
system speeds when used in combination with GAFMED calcium tungstate and Rarex® rare earth intensifying screens. 


GAFMED'SR/S GAFMED SR/S Photofluorography film is designed for use with image intensifiers employing 
70mm and 105mm roll film cameras. SR/S features high speed, high contrast and a low base fog for superb optical 
clarity. GAFMED SR/S is also designed for all 90-second short cycle and extended cycle automatic processing systems. 


GAFMED'SC/90 You'd expect the company responsible for the first color-coded chemistry to be equally as 
innovative with the new GAFMED SC/90 chemical system. SC/90 DEVELOPER, color coded red requires no starter 
solution and cannot be over-replenished. The red pH sensitive quality control feature enables you to quickly 
determine chemical processing energy through visual check. SC/90 FIXER, color-coded blue for easy identity and 
fail-safe mixing, is designed for use in all short cycle automatic processors and provides excellent archival activity. 
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SC/90 chemistry is also a clean-working solution for consistent 
quality assurance that s part of the GAFMED system. 


GAFMED' Screens and Cassettes. 


The right film and chemicals is just the start. 
For optimum radiographic performance the winning GAFMED combinction | 
is: a high quality film, superior screens and dependable cassettes. 

GAF manufactures two premium GAFMED cassettes to meet your ! 
specific requirements: the lightweight Comp-I-Sette"and the durable Titan” | 

The Comp-l-Sette design insures superior screen-film contact for 
optimum definition. Its lightweight metal construction and special epo«y 
coating are geared to provide long cassette wear. 

The Titan cassette, known for its excellent screen-film contact, is rucgedly constructed to guarantee long lasting 
service. Its positive-locking feature makes it resistant to sudden jars a^d jolts. Well recognized as a standard of the 
industry, Titan cassettes are available in regular and phototiming models. 

The GAFMED system also features a wide variety of intensifying screens to meet your particular imagirg needs. 





, Our GAFMED Calcium Tungstate screens have an abrasion resistant surface making them ideal for automated 


f Now is the time to get familiar with GAFMED by contacting 





film transport systems. Of the four types available, TF-3 with a fast exocsure rating, is the most popular for general 

radiographic applications. 

e — GAFMED Rare Earth Intensifying Screens allow you to significant y reduce the exposure without requiring a 

special film or a change in safe-light illumination. Our popular BG Hich Speed screens allow a 4 time exposure 

reduction compared to a typical par speed calcium tungstate system. 
All GAFMED screens minimize static related artifacts by incorpo- 

rating an aluminized backing. CAF 


GAFMED Product Service: You can't beat the 


system. GAFMED is more than a name for our quality line of 

medical x-ray products. It stands for the GAF people who sateguard 

your operations with a comprehensive field support program called 

Radiographic Engineering Services. e 
Our skilled GAF technical representatives and xray engineering 

consultants will help you get the most efficiency from your radiology 

department. They provide expert product consultation and high impact 

training programs to assure consistent radiographic image quality 


e 
while reinforcing your expertise. A 
your local GAF technical sales representative... GAF x-ray dealer... GAFM 
or GAF Corporation, Medical X-Ray Products, 140 West 5lst Street, 


New York, N.Y. 10020. Medical X-Ray Products. 
The image of confidence. 
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know what kind of commitment 


the manufacturer is making. 


Is making...not wil] make. Thats the dif- 


ference between a commitment and a claim. 


And thats why Pfizer encourages questions 
about our CT scanner. We think that when 
its time to compare answers, youll see the 
difference for yourself. 

Prestigious installations. 
Pfizer has over 150 working CT sites in the 
United States and 13 foreign countries. Our 
list includes installations at University of Col- 


orado Medical Center, Columbia- Presbyter- 


ian Medical Center Hospital, Johns Hopkins 
Hospital, Michigan State University Hospital, 
University of Minnesota Hospital, and Yale- 
New Haven Hospital. 
Near-perfect service. 

A worldwide network of dedicated, experi- 
enced service engineers, each capable of 
total system maintenance. They've provided 


a documented average uptime record of 
9696 for installations in the U.S. And thats 
aremarkable service record in the CT 
industry. 

Complete product line. 
A full family of scanning equipment. From 
the industry’s first total-body scanner to our 
benchmark 0200FS whole-body unit, up to 
the recently announced Pfizer/AS&E CT 
scanner — the first high resolution fourth- 
generation scanner. Pfizer now offers one 
of the most complete lines of CT scanning 
equipment in the world. Featuring CT im- 
ages of outstanding clarity, mobile patient 
handling systems, diagnostic flexibility and 
advanced software capability every step of 
the way. 

Pfizer and AS&E.? Together. 
Early this year, Pfizer Medical Systems, Inc. 





signed an agreement with American Sci- 
ence and Engineering, Inc. Pfizer and 
AS&E, both pioneers in the industry, will 
continue to develop new radiological prod- 
ucts, including a revolutionary cardiac 
scanner. It was Pfizer who developed the 
first whole-body scanning system. It was 
AS&E who first introduced fourth-genera- 
tion geometry, acknowledged as the most 
advanced CT technology in the world. And 
together we will continue to practice our 
commitment. Not just promise it. 

For more information, write 
Pfizer Medical p 
Systems, Inc., Gavia 
Dept. JR, 10 
Old Annapolis 
Road, Columbia, 
Maryland 21045. PFIZER MEDICAL SYSTEMS, INC. 


We're leaders. And we can show you why. 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient 


now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce fore gn-body 


reactions, yet it provides the viscosity needed for adequate sac. cc contains: 
Fee s i : , 4 sodium acetrizoate 0.53 g and 


polvvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography irclude the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneotus skin test 
or sublingual absorption observation may be done with 0.1 cc Salpi«. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION ^ RARITAN, NEW JERSEY 08869 
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— minimal myocardial toxicity" 
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a radiopaque agent for coronary angiog- 
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instance, while serious adverse effects were UA tlic peo 
absent in this series of /23 patients. [here coronary arteriography 


was a 1% incidence of complications due 

to the contrast agent (cardiac arrest in 3 

and ventricular fibrillation in 5 cases) and a 

4% incidence of cardiac complications due 

to catheterization in this series of patients” 

"Gensini GG Kelly AE Reassessment of contrast agent for coronary 

aapurantw. Cutten Theraneulic Research 19: 6351-636. 1976 selective visceral 
see next page for brief summary. arteriography 
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RENOGRAFIN®-76 
Diatrizoate Megiumine and Diatrizoate Sodium Injection USP 


Renografin-76 (Diatrizoaté Meglumine and Diatrizoate Sodium Injection 
USP) is supplied as a sterile, aqueous solution providing 66% diatrizoate 
meglumine and 10% diatrizoate sodium with 0.32% sodium citrate as a buffer 
and 0.04% edetate disodium as a sequestering agent. The solution contains 
approximately 37% (370 mg/ml) bound iodine and approximately 4.48 mg 
(0.19 mEq) sodium ger ml (89.6 mg / 20 ml). 


CONTRAINDICATIONS: In patients with a hypersensitivity to salts of diatri- 
zoic acid. Urography contraindicated in patients with anuria. 


WARNINGS: A definite risk exists in the use of intravascular contrast 
agents in patients with multiple myeloma. There has been anuria with 
progressive uremia, renal fallure and death. This risk of the procedure in 
these patients is not a contraindication; however, partial dehydration in 
preparation for study is not recommended since it may predispose to 
precipitation of myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. Myeloma should 
be considered in persons over 40 before intravascular administration of 
a contrast agent. 

In cases of known or suspected pheochromocytoma, if the physician feels 
that the possible benefits outweigh the considered risks, radiopaque materi- 
als should be administered with extreme caution; however, an absolute min- 
imum of material should be injected, the blood pressure should be assessed 
throughout the procedure, and measures for treating a hypertensive crisis 
should be available. 

Contrast media may promote sickling in homozygous individuals when 
injected I.V. or intra-arterially. Although a history of sensitivity to iodine per se 
or to other contrast media is not an absolute contraindication, administration 
of diatrizoate requires extreme caution in such cases. Perform thyroid func- 
tion tests prior to administration of this preparation since iodine-containing 
contrast agents may alter the test results. 

Weigh the inherent risks against necessity for performing angiocardi- 
ography in cyanotic infants and patients with chronic pulmonary emphy- 
sema. In pediatric angiocardiography, a dose of 10 to 20 ml may be particu- 
larly hazardous in infants weighing less than 7 kg; this risk is probably 
significantly increased if these infants have pre-existing right heart "strain," 
right heart failure, and effectively decreased or obliterated pulmonary vascu- 
lar beds. Perform urography with extreme caution in persons with severe 
concomitant hepatic and renal disease. Perform selective coronary arteri- 
ography only in selected patients and those in whom expected benefits out- 
weigh the procedural risk. Perform selective visceral arteriography with 
extreme caution in presence of severe generalized atherosclerosis, specifi- 
cally with plaques or aneurysms at level of iliac or femoral arteries. 


PRECAUTIONS: Diagnostic procedures involving use of contrast agents 
should be performed under the direction of personnel with prerequisite train- 
ing and a thorough knowledge of the particular procedure (see ADVERSE 
REACTIONS). Severe life-threatening reactions suggest hypersensitivity to 
the contrast agent. A personal or family history of asthma or allergy or a 
history of a previous reaction to a contrast agent warrants special attention 
and may predict more accurately than pretesting the likelihood of a reaction 
although not the type nor severity of the reaction in the individual. The value 
of any pretest is questionable. The pretest most performed is the slow I.V. 
injection of 0.5 to 1.0 ml of the preparation prior to injection of the full dose; 
however, the absence of a reaction to the test dose does not preclude the 
possibility of reaction to the full diagnostic dose. Should the test dose pro- 
duce an untoward response, the necessity for continuing the examination 
should be carefully re-evaluated; if deemed essential, examination should 
proceed with all possible caution. In rare instances, reaction to the test dose 
imay be extremely severe; therefore, close observation and facilities for emer- 
agency treatment appear indicated. 

Renal toxicity has been reported in a few patients with liver dysfunction 
»who were given oral cholecystographic agents followed by urographic 
"agents; therefore, if known or suspected hepatic or biliary disorder exists, 
vadministration of Renografin-76 (Diatrizoate Meglumine and Diatrizoate So- 
dium Injection USP) should be postponed following the ingestion of chole- 
zystographic agents. Use cautiously in severely debilitated patients and in 
those with marked hypertension. Bear in mind the possibility of thrombosis 
when using percutaneous techniques. Consider the functional ability of the 
xidneys before injecting the contrast agent. Since contrast agents may inter- 

ere with some chemical determinations made on urine specimens, collect 
rine before or two or more days after administration of the contrast agent. 

In excretion urography, adequate visualization may be difficult or impos- 
sible in uremic patients or others with severely impaired renal function (see 

ZONTRAINDICATIONS). In aortography repeated intra-aortic injections may 
we hazardous; this also applies to pediatric angiocardiography particularly in 
Yants weighing less than 7 kg (see WARNINGS). In peripheral arteri- 
graphy, hypotension or moderate decreases in blood pressure seem to 
ccur frequently with intra-arterial (brachial) injections; this is transient and 
sually requires no treatment. Monitor blood pressure during the immediate 
0 minutes after injection. It is recommended that selective coronary arteri- 





ography not be performed for about 4 weeks after diagnosis of myeicardial 
infarction; mandatory prerequisites to this procedure are experienced per- 
sonnel, ECG monitoring apparatus, and adequate facilities for immediate 
resuscitation and cardioversion. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and Diatri- 
zoate Sodium Injection USP) in pregnant patients only when the physician 
deems its use essential to the welfare of the patient since safe use during 
pregnancy has not been established. 


ADVERSE REACTIONS: Adverse reactions accompanying intravascular 
use of iodine-containing contrast agents are usually mild and transient al- 
though severe and life-threatening reactions (including fatalities) have oc- 
curred. Because severe reactions to the procedure and/or to the contrast 
agent are possible, appropriate emergency facilities and well-trained person- 
nel should be available and should remain available for 30 to 60 minutes 
following the procedure to treat the reaction since severe delayed reactions 
have been known to occur. 

Nausea, vomiting, flushing, or a generalized feeling of warmth are the 
reactions seen most frequently with intravascular injection. Symptoms which 
may occur are chills, fever, sweating, headache, dizziness, pallor, weakness, 
severe retching and choking, wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae, urticaria, pruritus, rash and other eruptions, 
edema, cramps, tremors, itching, sneezing, lacr mation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough to 
require discontinuation of dosage. There have been a few reports of a burn- 
ing or stinging sensation or numbness, of venospasm or venous pain, and of 
partial collapse of the injected vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require emergency measures are a pos- 
sibility and include cardiovascular reaction characterized by peripheral 
vasodilatation with hypotension and reflex tachycardia, dyspneg agitation, 
confusion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or bron- 
chial spasm or anaphylactoid shock may occur. Temporary renal shutdown 
or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include car- 
diac arrest, ventricular fibrillation, anaphylaxis with severe asthmatic reac- 
tion, and flushing due to generalized vasodilatation. Risks of aortography 
procedures include injury to aorta and neighboring organs, pleural puncture, 
renal damage (including infarction and acute tubular necrosis with oliguria 
and anuria), accidental selective filling of right renal artery during trans- 
lumbar procedure in presence of pre-existent renal disease, retroperitoneal 
hemorrhage from translumbar approach, spinal cord injury and pathology 
associated with syndrome of transverse myelitis, generalized petechiae, and 
death following hypotension, arrhythmia, and anaphylactoid reactions. In 
pediatric angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis of the 
vessel, and brachial plexus palsy (following axillary artery injection) have 
occurred. During se/ective coronary arteriography and selective coronary 
arteriography combined with left ventriculography, transient ECG changes 
(most patients); transient arrhythmias (infrequent); ventricular fibrillation 
(from manipulation of catheter or administration of medium); hypotension; 
chest pain; myocardial infarction; transient elevation of creatinine phos- 
phokinase (occurred in about 30% of patients tested); fatalities have been 
reported. Complications due to the procedure include hemorrhage, throm- 
bosis, pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques; dissection of coronary vessels and transient sinus arrest have oc- 
curred rarely. Adverse reactions in selective renal arteriography include nau- 
sea, vomiting, hypotension, hypertension, and post-arteriographic transient 
elevations in BUN, serum creatinine and glucose. Complications of selective 
visceral arteriography include hematomas, thrombosis, pseudoaneurysms at 
injection site, dislodgment of arteriosclerotic plaques; other reactions may 
include urticaria, hypotension, hypertension, and insignificant changes in 
renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 


HOW SUPPLIED: Available in 20 ml and 50 ml single-dose vials and in 100 


ml and 200 ml single-dose bottles. €1977 E. R. Squibb & Sons, Inc. H627-503 
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x-ray tubes 


| Designed for the exacting techniques of 
neuroradiography Machletts Dynamax 78E and 
Dynamax 68E inserts feature a large focus to 
permit the use of heavy-duty angiographic 

' procedures with conventional films and screens. 


Dynamax 78E 10/57 inserts biased for small 
focus will resolve 7 1/2 lines per millimeter at 
3-power magnification at 100 mA and 70 kVp. 


Dynamax 68E 13/87 inserts biased for small 
focus will resolve 5 lines per millimeter at 2-power 
magnification at 140 mA and 70 kVp. 


/ For complete information contact your x-ray 
;sdealer or 


The Machlett Laboratories, Incorporated 
1063 Hope Street 


Stamford, Connecticut 06907 UT) 
(203) 348-751 1 (A Raytheon Company ) Raytheon Company 
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Address manuscripts and correspondence to the Editorial Office, 403 Pacific National Bank Building, 4545 15th Avenue N.E., 
Seattle, Waghington 98105; telephone (206) 633-2754. 


Publication Policy 


The Journal publishes original and timely contributions to the advancement of radiologic diagnosis and treatment. Although the 
content is predominantly clinical, laboratory investigations are accepted when their relevance to clinical practice is demonstrable. 
Decisions on manuscripts are based on the opinions of at least two outside reviewers. Statements within an article are the 
responsibility of the authors and not the Journal or its publisher. 

It is understood that material submitted has not been published and is not currrently submitted elsewhere. Portions of the data or 
illustrations from previously published works may be included if permission release forms accompany the manuscript and such 
material is clearly credited in the text. Prior publication of abstracts will not prejudice publication of the complete study. 


Copyright Information 


In accordance with Journal implementation of the new US. Copyright Law, authors must release first and subsidiary rights to 
their manuscript at submission. A dated cover letter. containing signatures of all authors, should state: "We, the authors, assign 
first and subsidiary rights to the American Roentgen Ray Society in the event that our manuscript (title) is published by AJR.” The 
Journal, in turn, grants authors the right to use portions of their manuscript, without charge, in books or articles of which they are 
authors or editors. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, including references, tables, and figure legends. Tables, footnotes, and 
figure legends should be on separate sheets, and a separate title page should be provided. In addition to the original typewritten 
copy, a duplicate copy complete with figures, tables, and references is required. Authors' names should be on title page only and 
should not be on figures so that author anonymity can be maintained during the review process. 

Figures should be submitted as 13 x 18 cm glossy prints, untrimmed and unmounted. Labels and arrows must be of professional 
quality and should be removable from the prints. Each figure should be numbered to correspond with figure legends, and the top 
should be indicated. Specific permission for publication of facial photographs of patients is required. Line illustrations and graphs 
should be drawn in black ink on white background. e 

References should be cited in the text by number (e.g., [3, 4]). The bibliography should be arranged in the numerical order that 
references are cited in the text and typed double-spaced throughout. Data for each reference should be arranged according to the 
uniform style on bibliographic citations adopted by many biomedical journals. Provide all authors' names and inclusive pages. 
Abbreviations for titles of medical periodicals should conform to those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda BE: Hypotonic roentgenography with glucagon. Am J Roentgenol 
121:264-274, 1974 
2. Boijsen E: Superior mesenteric angiography, in Angiography, edited by Abrams H, Boston, Little, Brown, 1971, pp 1091-1119 


Organization 


Title page. Titles should be brief and specific. Include addresses for each author and acknowledgment of grant support when 
appropriate. 

Abstract. A description of the purpose, methods, results and conclusions of the study is required. 

Introduction. Clearly state the purpose of the investigation including necessary background facts. 

Materials and methods. Describe the protocol clearly. Use standard abbreviations as presented in the Council of Biology Editors 
Style Manual, 3d ed. Metric measurements should be used throughout. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and importance to the observations. If hypotheses and speculation are 
included, they must be labeled as such. When results differ from those of previous investigators, an attempt should be made to 
explain the discrepancy. 

References. Only include references which provide adequate background and present fairly any opposing evidence and 
concepts. Accuracy of reference data is the responsibility of the author. 

Legends. Legends should be brief but should provide sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they present unusual experiences that are medically important and 
educational. Clarity and brevity are essential. After preliminary screening by an editor to determine whether the requirement of 
medical significance has been met, qualifying papers will undergo the same peer review as major papers. 

Technical notes. Brief descriptions of new techniques or significant modifications of older ones which are directly applicable to 
clinical practice will be accepted. 

Letters to the Editor. Letters are subject to editing and condensation. Criticism of published articles should be objective and 
constructive. Letters may also discuss matters of general interest to radiologists. 
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Coronary, Ventricular, and Pulmonary Abnormalities Associated with 
Rupture of the Interventricular Septum Complicating Myocardial 
Infarction 


STEPHEN W. MILLER,’ ROBERT E. DINSMORE,’ REGINALD E. GREENE,’ AND WILLARD M. DAGGETT? 


Left ventricular wall motion abnormalities, the extent and 
location of coronary artery stenoses, and the radiographic 
evidence of pulmonary venous hypertension were analyzed in 
a retrospective study of 40 patients who had surgically proven 
rupture of the interventricular septum after myccardial infarc- 
tion. In 33 patients in whom chest films were available, 
interstitial or alveolar pulmonary edema was present in 78%, 
while left ventricular enlargement was present in 82%. Of 26 
patients who had coronary angiography, complete occlusion 
of the right coronary artery, left anterior descerding artery, or 
left circumflex artery was present in 92%, with few, if any, 
collateral vessels around the occlusion. The location of the 
rupture in the muscular septum was always in the region of 
akinesis or dyskinesis. Posterior defects were essociated with 
posterobasal and diaphragmatic akinesis, and anterior de- 
fects with apical akinesis. Left ventricular aneurysms were 
adjacent to the septal rupture in 68%, and 74% had mitral 
regurgitation. The right ventricular diaphragmetic wall in pos- 
terior rupture was always akinetic, indicating right ventricular 
infarction. Thus ventricular septal defect af:er myocardial 
infarction (1) tends to occur with multiple cororary occlusions 
about which little collateral flow develops; (2) càn accurately 
be localized anteriorly or posteriorly in the muscular septum 
by the location of the akinetic left ventricular wall segment; 
and (3) has an associated right ventricular infarct when rup- 
ture is posterior. 


Rupture of the interventricular septum is an uncommon 
complication of myocardial infarction. It occurs in about 
1% of patients with myocardial infarcts [1. 2], and has a 
mortality of 24% within 1 day, and over 90% at 1 year [3, 
4]. The diagnosis of a ruptured septum is suggested 
clinically with the appearance of a new systolic murmur, 
concomitant with biventricular failure or cardiogenic 
shock occurring within hours to weeks after myocardial 
infarction. Pulmonary edema is usually present on chest 
radiography. Recently, surgical repair has been success- 
fully accomplished within days [5-7] as well as months 
(8, 9] after acute septal rupture. 

Since improved hemodynamic support [70], in addition 
to new surgical techniques, is now available for these 
patients, early and correct diagnosis is necessary for 
proper clinical management. This paper describes the 
radiologic abnormalities of ruptured interventricular sep- 
tum in the chest radiograph and correlates these findings 
with hemodynamic parameters. In additicn, since many 
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of these patients may undergo coronary arterial revas- 
cularization, coronary and left ventricular anciograms 
have been analyzed to determine the extent and location 
of coronary stenoses and associated ventr culer abnor- 
malities. 


Subjects and Methods 


Forty patients were selected retrospectively with postinfarc- 
tion rupture of the interventricular septum documented by 
surgical inspection. This group was evaluated curing the years 
1969-1977. The 25 men and 15 women ranged in age ‘rom 44 to 
74 years. Myocardial infarction had occurred ‘rom 1 day to 
several months before surgery. This wide time span reflects the 
difficulty in making the clinical diagnosis as well as selection 
bias that permitted these patients to survive long enough to 
undergo catheterization and surgery. The time between infarct 
and the septal rupture (i.e., the interval between chest pain and 
the appearance of a new systolic murmur) was ascertained in 31 
patients, and ranged from hours to 1 month, wth an approxi- 
mate mean of 4 days. 

Electrocardiograms were available for review in 39 patients: 
19 showed anterior myocardial infarcts, 17 had inferior myocar- 
dial infarcts, one patient had both an anterior and nferior in- 
farct, one had nonspecific ST-T wave changes, and one had 
right bundle branch block with left anterior hemibiock. In 38 
patients in whom pressures were measured, th» mean pulmo- 
nary capillary wedge or left ventricular end diestolic pressure 
was 20 + 6 mm Hg (mean + SD) with a range from & to 33 mm 
Hg. In 31 patients, the ratio of pulmonary to systemic blood 
flow was 3.5 + 1.2 with a range from 1.3 to 6. 

Frontal chest films taken near the time o: surgery were 
available for 33 patients and are summarized in table 1. Five of 
the 33 patients had standard teleoradiographs, while the re- 
mainder were bedside films. Their films were >f good quality 
and are typical of those obtained in clinical prac'ice cn critically 
ill and hemodynamically unstable patients. O* the 33, 32 had 
hemodynamic data available for correlation wizh radiographic 
abnormalities (table 2). Twenty-three patients hed films within 1 
day of catheterization, nine had films within 3 days, and one 
went directly to surgery without catheterization. 

Each of the radiographs was analyzed by three radiologists 
without knowledge of hemodynamic data; differences in inter- 
pretation were resolved by consensus. Radiolcgic assessment 
of heart chamber enlargement was undertaken according to the 
criteria of Dinsmore [11]. Definite enlargement could be deter- 
mined only with respect to the left ventricle. Enlargement of 
other chambers was suspected but not certain. Ventricular and 
atrial enlargement were coded none, mild, modsrate, or severe. 
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TABLE 1 
Chest Radiographic Abnormalities in 33 Patients with Rupture 
» of Interventricular Septum 
Abnormality No. 96 
Pulmonary abnormality: 
Lo dul PETTCTTOTITTUCTIT RTT TOT TOTIS 4 12 
Pulmonary venous hypertension ........... 3 9 
Interstitial pulmonary edema ............... 14 42 
Alveolar pulmonary edema ................ 12 36 
Pleural effusion: 
SI aaa araa 12 36 
Se EE E E EE E 1 3 
ed EE ee OTT OO 10 30 
000, vo AEE EEN EEE TE E N 10 30 
Pulmonary artery enlargement ............... 13 39 
Cardiac enlargement: 
Left ventricle: 
GOL PEP EEES E ATEA A EAA 6 18 
soo, 4 ne EE 13 39 
DM PETRI EA E E 12 36 
FEM La odio 3: dk E EE OR pta 2 6 
Right ventricle: 
NEN LLL quen pen vide ups x dd y dois 32 97 
NEN SI Fed cies deta gb Saregama AE din: 1 3 
Left atrium: 
MEE ouo hdi ied $E ORE RO RTSEER EC c iata 31 94 
i PE AU E hone daas da adr 2 6 
Right atrium: 
assi EPN E EEE PEE E E EEE EET 29 88 
Re E TS EAEE EERE EEE EEEN 4 12 


The pulmonary vasculature was coded as pulmonary venous 
hypertension if upper lobe vessels were enlarged or lower lobe 
vessels were either small or invisible. Interstitial pulmonary 
edema was defined as perivascular edema, a diffuse reticular 
pattern, or septal lines. Alveolar edema was defined as con- 
fluent acinar shadows. Pleural fluid and enlargement of the 
pulmonary arteries were also coded. 

Bilateral coronary angiography was performed in 26 patients 
and left ventriculography in 25. A significant coronary artery 
lesion was defined as 50% or greater reduction in diameter. The 
maximum diameter narrowing seen in all projections of a 
coronary artery was recorded, with the exception that lesions 
less than 50% were coded 0. The left main coronary artery was 
defined as that portion between the left coronary ostium and 
the bifurcation of the left anterior descending and the left 
circumflex coronary arteries. The proximal left anterior de- 
scending artery extends from the origin of that artery to and 
including the first septal branch. The distal portion was defined 
as that part after the first septal branch (fig. 1A). The right 
coronary or left circumflex artery was called dominant if it 
supplied the posterior descending artery. The left ventriculo- 
gram was divided into five segments in the right anterior oblique 
projection (fig. 1B). Systolic wall motion was classified as 
normal, moderate, and severe hypokinesis. Absent systolic 
contraction of a ventricular segment was classified as akinesis, 
while a paradoxical systolic bulging was dyskinesis. An aneu- 
rysm was defined as an abnormal bulge at end diastole, and 
was usually associated with dyskinesis. All angiograms were 
reviewed twice, either by different observers or by the same 
observer 2 months later without knowledge of the previous 
classification. Coronary and ventriculographic variability were 
resolved by consensus. 

The location of the septal rupture was ascertained by inspec- 
tion at surgery. Infarctectomy provided direct exposure of the 
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adjacent septal defect, which was invariably contiguous to the 
infarct. 


Results 


The most common abnormality of the cardiac silhou- 
ette was left ventricular enlargement (table 1). Elonga- 
tion of the left ventricular apex to the left and inferiorly 
was present in 82% of these 33 patients. Enlargement of 
other cardiac chambers was inconstant, occurring in 
less than 12% of chest films. 

Ventricular aneurysms were not recognized on chest 
films with one exception. Figure 2 demonstrates a sac- 
cular aneurysm in the anterior left ventricular wall in a 
patient with radiographic evidence of pulmonary venous 
hypertension. This low sensitivity for the detection of left 
ventricular aneurysm in a population known to have a 
high incidence of aneurysm is not surprising, since 
aneurysms may be difficult to recognize on chest films, 
and since our patients were selected with abnormalities 
of the interventricular septum, a region which is not 
visible on plain radiographs of the heart. 

Most patients had evidence of pulmonary venous hy- 
pertension with or without pulmonary edema (fig® 3). 
Chest films demonstrated interstitial or alveolar pulmo- 
nary edema in 78%, and pulmonary venous hypertension 
without demonstrable edema in 9%. Pleural effusions 
were common, occurring in 64%. While no quantitative 
measurements of pulmonary artery size were made, the 
pulmonary arteries were deemed enlarged in 39%, a 
finding consistent with a hemodynamic status of both 
pressure and volume overload. 

Whether the chest film could distinguish between 
patients with congestive heart failure after myocardial 
infarction and those who developed congestive heart 
failure after rupture could not be determined. Many of 
the patients were referred, so that serial films were not 
available. The difficulty of timing the onset of a septal 
rupture clinically is also compounded in a retrospective 
survey. 

Table 2 compares the interpretation of the pulmonary 
vasculature with the left atrial pressure and the size of 
the left-to-right shunt. In general, patients whose chest 
films were interpreted as showing normal pulmonary 
vasculature tended to have slightly lower left atrial pres- 
sures, although there was no significant difference be- 
tween their pressures and those judged to have pulmo- 
nary venous hypertension or pulmonary edema. In a 
similar fashion, the size of the left-to-right shunt had no 
correlation with the development of pulmonary edema. 
The nearly uniform elevation of the left ventricular end 
diastolic pressure had the large size of shunt both 
appeared to contribute to the development of the pul- 
monary edema. 


Extent of Coronary Artery Disease 


In 26 patients, bilateral coronary angiography was 
performed (table 3). Only one patient had a significant 
stenosis in the left main coronary artery. Seven patients 
(27%) had left anterior descending artery stenoses be- 
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TABLE 2 
Comparison of Hemodynamic Data with Radiographic Analysis of Pulmonary Vasculature 


MD a ae i al 


LVED OR PCW (mm Hg) 


a SS SO 


Pulmonary Vasculature 


p/Qs 


ui 











i No. 
Interpretation Mat Range TENE SD vct 
ee ee OF ere ree ree ere 2 11-20 16 4.5 3 
Pulmonary venous hypertension with- 
gt | ne der de 3 20-25 22 2.4 3 
Interstitial pulmonary edema .......... 12 8-33 20 7.3 10 
Alveolar pulmonary edema ...........- 12 15-28 22 4.3 10 


Note. — LVED - left ventricular end diastolic pressure, PCW = mean pulmonary capillary wedge pressure, Qp/Qs = pulmonary t 
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Fig. 1.—Schematic drawing of left coronary artery seg- 


ments (A) and left ventricular wall segments (B) used in 
angiographic analysis. LM = left main coronary artery, LAD 
= left anterior descending artery, LCF = left circumflex artery. 


fore the first septal branch, while 13 patients had steno- 
ses after the first septal branch. Of 25 patients in whom 
the right coronary artery was dominant, 19 patients had 
a severe right coronary stenosis, and 15 of those were 
complete occlusions. 

All seven patients who had stenosis of the right coro- 
nary artery, but not the left anterior descending, had 
posterior septal rupture. Similarly, the four patients with 
severe stenoses in the left anterior descending but not 
the right coronary artery all had anterior septal rupture 
near the apex. 

A severe stenosis in the left circumflex artery was 
associated with an anterior defect in three patients and a 
posterior defect in four; the location of septal rupture in 
these patients appears to be determined by right coro- 
nary and left anterior descending disease with little 








Fig. 2.— Chest film of anterolateral and apical left vertricular aneurysm 
in pafient with septal rupture. Large upper lobe vessels and nearly 
invisible lower lobe vessels indicate pulmonary venous hypertension. 


influence by the nondominant circumflex artery. Of pa- 
tients who had severe disease in both the cominant right 
coronary and in the left anterior descending artery, four 
had anterior ventricular septal defects and four had 
posterior defects. 


Vent'iculographic Abnormalities 


Left ventriculograms performed in 25 patients were 
analyzed for segmental wall motion abnormalities, aneu- 
rysms, and mitral regurgitation. Right arterior oblique 
ventriculograms were performed initially to evaluate left 
ventricular motion and the possibility of mitral regurgi- 
tation. Although left anterior oblique ventriculograms 
are optimal for showing a ventricular septal defect, they 
were not performed in all cases because the certain 
diagnosis of ventricular septal rupture had already been 
established by determination of oxygen saturations, and 
many of these patients were too unstable hemodynami- 
cally to warrant a second left ventriculogram. Table 4 
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Fig. 3.—Typical chest film of ventricular septal defect complicating 
myocardial infarction. Left ventricle is slightly enlarged, and interstitial 
pulmonary edema and bilateral pleural effusions are present. 


shows right anterior oblique projection abnormalities. 
Only two patients did not have at least one segment with 
akinesis or dyskinesis. In patients in whom a left anterior 
oblique injection was made, the posterolateral left ven- 
tricular wall always had normal motion. In some patients 
it was hyperkinetic, suggesting that the posterolateral 
wall was responsible for the maintenance of cardiac 
output. The septum was always akinetic or dyskinetic. 

Seventeen patients (68%) had left ventricular aneu- 
rysms by left ventriculography. Since aneurysm of the 
septum may not be visible except on the left anterior 
oblique view, this figure could be low. In one of 11 
patients in this series who did have left oblique injec- 
tions, a septal aneurysm was clearly seen, bulging to- 
ward the right ventricle. In 19 patients in whom the mitral 
valve could adequately be assessed, mitral regurgitation 
occurred in 14. 

In most patients, the opacification of the right ventricle 
was faint so that its wall motion could not be analyzed. 
In general, when the left ventricular diaphragmatic or 
posterobasal wall was akinetic, the right ventricular 
diaphragmatic wall behaved similarly. In patient 25, who 
had relatively good left ventricular wall motion compared 
to others in this series, the right ventricular diaphrag- 
matic and anterior wall were akinetic from a right ventric- 
ular infarct identified at surgery. In a similar fashion, 
septal rupture anteriorly at the apex was associated with 
right ventricular anterior and septal akinesis. 

The ventricular septal defects were in the muscular 
septum either anteriorly near the apex or posteriorly 
adjacent to the mitral annulus. Contrast material passed 
through the septal defect opacifying the entire inferior 
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aspect of the right ventricle (fig. 4), but the margins of 
the rupture were not regularly identified. The location of 
the rupture could be determined indirectly because it 
was always in a region of severe segmental wall motion 
abnormality. Anterior rupture corresponded uniformly 
with anterolateral and apical akinesis, while posterior 
rupture occurred with posterobasal and diaphragmatic 
akinesis. 


Discussion 


The appearance of interstitial or alveolar pulmonary 
edema on the chest film in these patients with elevated 
left atrial pressures is consistent with numerous previous 
reports [12-16] correlating the appearance of interstitial 
edema with a left atrial pressure of more than 20 mm Hg. 
Lesser elevations of left atrial pressure can usually be 
detected radiologically by observing an increase in size 
of upper lobe vessels along with disappearance or dimin- 
ished size of lower lobe vessels. Since most of the 
patients in this series had elevated left atrial pressures 
above 20 mm Hg, this correlation of chest film with left 
atrial pressure was quite reliable. Interstitial edema was 
not present in four patients with left atrial pressures 8ver 
20 mm Hg. However, three of these patients did have an 
abnormal vascular pattern indicating pulmonary venous 
hypertension. 

Congenital left-to-right shunts greater than 2:1 can 
usually be recognized radiologically by an increase in 
size in the rain and central branches of the pulmonary 
arteries in both upper and lower lobes. This type of 
pulmonary artery enlargement is an inconstant finding in 
acquired shunts, particularly in the elderly patient. In the 
present series, only 39% had large central pulmonary 
arteries, and most of them also had elevated left atrial 
pressures, so that both a pressure and a volume overload 
were present in the pulmonary system. 

Multiple stenoses in the coronary circulation have 
been found pathologically in septal and other types of 
cardiac rupture [17-19]. Combined narrowings of either 
the anterior descending and the right coronary artery, or 
right coronary artery and left circumflex artery, or all 
three arteries, were necessary in those series to produce 
septal rupture. The present series of patients studied 
hours to a few months after septal rupture is at variance 
with those observations. Seven of our patients had only 
a right coronary occlusion with no stenoses in the left 
coronary artery, and six patients had occlusions in the 
left anterior descending artery with a normal right coro- 
nary artery. This finding is less surprising when the 
paucity of collateral vessels in the entire series is taken 
into account. The coronary artery distal to an occlusion 
generally was not visualized, indicating that it was com- 
pletely occluded or that bridging collateral vessels either 
had not formed or were not currently functioning. The 
absence of collaterals and the lack of visualization of the 
coronary artery distal to a proximal occlusion in a patient 
with septal rupture presumably is associated with a 
sizable area of muscle infarction that probably is present 
before the septum ruptures. 

Abrams and Adams [20] found that the coronary artery 
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TABLE 3 


Distribution and Percentage Severity of Coronary Stenoses 


ne 


Left Anterior Descending Artery 
Patient 


— 


No. Before First After First 
Septal Branch Septal Branch 
«P. aad vade 0 100 
B usd ad 90 0 
eee 0 70 
K on seen 100 
B cckegte os 100 Rud 
B raaes 80 100 
y eee sags 0 0 
Auc 0 100 
B uocat 0 100 
ID Sacwcnees 80 90 
BE. uq ades 0 0 
NM oosiaadoh 0 100 
dO ausu opens 0 0 
DE llasasec 70 0 
TS cicnounees 0 0 
I Foosiieiss 0 100 
M niegan 0 0 
IB rere 0 100 
M pisent 100 TM 
Li ID. cusacxbás 0 100 
BE aesexiy4s 0 0 
IE ore Cre 0 60 
B zkihorsá 0 100 
o pM 0 0 
EE- a iee 0 0 
26 0 100 








a 
Left Surgical Location 

Circumflex Dominant Right of Ventricular 

Artery Coronary Artery Septal Defect" 
0 0 A 
90 100 P 
0 100 P 
0 100 A 
0 0 A 
100 100 P 
0 100 P 
0 90 A 
100 50 A 
90 100 P 
0 100 P 
0 90 A 
90t 70 P 
0 90 P 
0 100 P 
50 0 A 
0 100 P 
0 100 A 
50 0 A 
0 0 A 
100 100 P 
70 100 P 
100 100 A 
0 100 P 
0 100 P 
0 0 A 


Note. — Stenoses less than 50% are codgd as 0. All patients except case 6 (7096) had left main artery stenosis less than 50%. 


* A = anterior, P = posterior. 
t Dominant left circumflex artery. 


TABLE 4 


Comparison of Left Ventricular Motion Abnormalities with Wall Segment Location in Right 
Anterior Oblique Left Ventriculogram 


No. Wall Segments 


Anterior septal rupture (N — 13): 
Moderate or severe hypokinesis ........- 
NE Quod ouoag ser wed ne PX Y at dons 
DVIS feiss t+ scnamnes ra ties 
ANGUIVSM coc cess wea ka rennes Stee 
Posterior septal rupture (N = 12): 
Moderate or severe hypokinesis .....---- 
AMNOBIB E éRkaRbe e hanh 
Dysidnesis j os scene netten 
ANGUIVS «nasce iiri ee seers 





Note. —Septum in left oblique projection was invariably akinetic or dyskinetic. 


segment distal to a proximal occlusion almost always 
was visualized by some collateralization, while Gensini 
and Buonanno [21] observed that 75% of occluded 
coronary arteries have some distal opacification through 
collaterals. In contrast to these two series, most of our 
patients were studied acutely, possibly before collaterals 
developed. It is possible that edema in the ischemic zone 
around the infarct did not allow existing collateral ves- 
sels to be perfused with contrast material, and that these 
small vessels would be visible if and when the edema 
regressed. 


Anterolateral Apical Diaphragmatic Posterobasal 
pis 2 1 
5 3 T 
6 8 3 
9 7 3 
2 1 5 1 
3 3 6 
1 3 
1 4 





That 68% of our patients had concomitent left ventric- 
ular aneurysms coincides with earlier observations [8, 
22, 23] and underscores the extensive wall motion ab- 
normalities in this disease. In spite of tne fact that a 
sizable portion of the left ventricle is at least hypokinetic, 
the location of the septal rupture could always be located 
on the left ventriculogram, even though the actual defect 
was not always visible. Anterior rupture invariably pro- 
duced apical akinesis or dyskinesis which usually ex- 
tended to involve the anterior wall. With the exception of 
patients 3 and 25, posterior defects always produced 
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akinesis or dyskinesis in the posterobasal and diaphrag- 
matic walls. In these two patients, the right coronary 
artery was completely occluded, producing posterior 
rupture. 

In those ventriculographic studies in which the dia- 
phragmatic wall of the right ventricle was opacified 
sufficiently for wall motion analysis, the right ventricle 
frequently had large regions of akinesis. In most of these 
patients, the myocardium was usually pale or blue at 
surgery, indicating right ventricular infarction. In all 
cases of posterior rupture, the right ventricular diaphrag- 
matic wall was akinetic, and occasionally the inferior half 
of the anterior right ventricular wall. Thus the presence 
of right ventricular infarction is frequently recognized 
during left ventriculography when a septal defect has 
occurred. 

In the setting of acute myocardial infarction and pul- 
monary edema, the chest film cannot distinguish be- 
tween the major complications of cardiogenic shock (left 
ventricular power failure), rupture of a papillary muscle, 
and rupture of the ventricular septum. Clinically, it may 
be impossible to separate the systolic murmur of mitral 
regurgitation caused by papillary muscle dysfunction 
from that originating from a ventricular septal defect. 
The precise diagnosis requires a heart catheterization to 
obtain the information necessary for planning the surgi- 
cal approach or medical care. Critical data include: (1) 
the presence or absence of a left-to-right shunt, (2) the 
degree of mitral regurgitation, (3) the performance of the 
left ventricle as manifested by adequate wall motion and 
by peak systolic and mean diastolic pressure, and (4) 
coronary anatomy. 

A portion of this information could be obtained by 
noninvasive methods such as nuclear angiography [24] 
or ultrasound [25]. Tracer techniques are useful for 
documenting a left-to-right shunt, and ventricular wall 
motion disorders can be detected with electrocardi- 
ographically gated blood pool studies. In the future, B- 
scan real-time ultrasound potentially may be useful for 
identifying a septal rupture and ventricular wall motion 
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Fig. 4. — Simultaneous posteroan- 

. terior (A) and lateral (B ) views of left 
ventriculogram demonstrating rup- 
ture of septum. Right ventricle is 
opacified, but margins of ventricular 
septal defect are not seen. RV - 
right ventricle, LV = left ventricle, 
PA = pulmonary artery, AO = aorta. 


abnormalities. However, the majority of patients with 
septal rupture have a changing clinical status and unsta- 
ble hemodynamics and require a rapid and specific 
diagnosis, which presently is best provided by cardiac 
catheterization with angiography. In the future, angiog- 
raphy with cephalocaudad angulation may improve our 
ability to define and localize the septal rupture. 
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Bilateral Pleural Thickening: A Manifestation of Asbestos Dust Exposure 


E. NICHOLAS SARGENT,’ JAY GORDONSORN, GEORGE JACOBSON, WILLIAM BIRNBAUM, AND MICHAEL SHAUB 


Bilateral pleural thickening in a relatively asymptomatic 
patient without evidence of pulmonary disease is frequently a 
manifestation of asbestos dust exposure, particularly when it 
is localized or in the form of a noncalcified pleural plaque. 
Bilateral pleural thickening will be discovered wifh increasing 
frequency if specifically searched for on every radiograph. 
This radiographic finding is suggested as a more realistic 
indication of asbestos dust exposure, particulamly when cor- 
related with a complete occupational history. 


While pleural plaques are generally acknowledged as the 
most common radiographic manifestation of asbestos 
exposure, the radiographic finding of pleural thickening 
has not been specifically correlated with asbestos dust 
exposure. Since pleural thickening due to asbestos dust 
inhalation is rarely unilateral, we hypothesized that bilat- 
eral ®leural thickening of unknown cause might com- 
monly be due to such exposure. A preliminary study to 
test this theory was undertaken; this report cescribes the 
results of this study, the distinctive radiogra»hic charac- 
teristics, and the differential diagnosis. 
Materials and Methods " 

While studying the radiographic detection of p eural thicken- 
ing, we found 36 cases of clinically unsuspected asbestos dust 
exposure. These were discovered in a single year at our institu- 
tion, while in the preceding 4 years only 10 cases were diag- 
nosed. All cases were later substantiated by a pcsitive occupa- 
tional history. No effort was made in this study to determine the 
prevalence of asbestosis seen at the medical center, which 
serves a predominately working class population 

Although oblique views facilitate the detection and measure- 
ment of costal pleural thickening, these additiomal views were 
not utilized in this study, since they were not obtained routinely 
and were not available in all cases. For purpose of analysis, all 
measurements of pleural thickening were made on the poster- 
oanterior radiograph, adjacent to the medial aspect of the ribs. 
The maximum pleural thickness was divided intc three grades, 
in keeping with the latest International Labor Orcanization 1971 
classification [1]: grade A, up to 5 mm in width; grade B, 5-10 
mm in width; and grade C, over 10 mm in width. 


Results 


The radiographic findings in 36 patients who were 
subsequently proven to have been occupationally ex- 
posed to asbestos dust are summarized ir table 1. The 
source of the exposure was rather evenl/ divided be- 
tween shipyard workers and miscellaneous occupations 
related to the building trades. The interre ationships of 
pleural thickening, pleural calcification, and interstitial 
pulmonary disease are analyzed in this table. 

Pleural thickening most frequently invclved the fifth 
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through eighth ribs and interspaces (fig. 1). It was 
detected in the second rib interspace only three times 
and never at the levels of the first, eleventr, or twelfth 
ribs or interspaces. There was no associated invo vement 
of the apices of the lung or the costophrenic angles. 
Total extent of pleural thickening varied from minimal 
involvement at one rib or interspace to a maximum 
length of eight ribs or interspaces. When individual 
pleura! plaques occurred, they were usuallv no greater 
than fcur interspaces. When pleural thickening was more 
extensive, it often reflected a series of mu tifocal non- 
confluent or confluent plaques. There was no uniform 
progression in the number of interspaces involved. 

Grade A pleural thickening occurred most commonly 
(6796) and involved both hemithoraces with equal fre- 
quency. Grade B pleural thickening occurred ir 24% of 
cases and was almost three times as frequen: on the 
right as on the left side. 

Maximum pleural thickness was located, with only six 
exceptions, at the level of the fifth, sixth, seventh, and 
eighth ribs and interspaces (fig. 2) and was most fre- 
quent y at the seventh interspace. The extent and sever- 
ity of the pleural thickening did not corre ate with the 
total duration of or time elapsed since asbestos expo- 
sure. 

Discussion 

Epidemiologic studies have confirmed the association 
between asbestos dust exposure and bronch al carci- 
noma, occurring some 24-52 years after exposure. The 
risk is intensified if there is also a history of heavy 
smok ng. A recent pilot study showed trat bronchial 
carcinoma was 2.5 times more frequent in men with 
pleural plaques [2]. There is also an increased incidence 
of primary malignant mesotheliomas of the pleura, peri- 
cardium and peritoneum, as well as carcinomas of the 
gastrointestinal tract. 

Although asbestos dust inhalation is not tne sole cause 
of pleural plaques, it is certainly the most common, and 
the association between pleural plaques and asbestos 
dust exposure has been amply confirmed 13]. The preva- 
lence of pleural changes on the radiograph ^as been 
shown to increase in relation to the estimated dose of 
asbestos, patient age, and the length of time after the 
initial exposure [4-6] (I. J. Selikoff, personal communi- 
cation). This is further confirmed by & faidy strong 
correlation between pleural plaques found in postmor- 
tem studies [7] and previous exposure to all ccmmercial 
types of asbestos [4, 9]. 

To date, no satisfactory explanation has been devel- 
oped to explain how pleural reactions, which almost 
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TABLE 1 
Radiologic Findings in Asbestosis 


iJ 
T——————————————————————————— 


Finding No. Cases 

Bilateral pleural thickening: 
2s 01 P. MM AMPARO 13 
With pleural calcification ....................... 11 
With interstitial disease ......................... 4 
With pleural calcification and interstitial disease .. 4 
Pleural calcification, alone........................ 1 
Interstitial disease, alone ......................... 3 
ioo 0 m ERR 36 
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20 


10 





RIB INTERSPACE 


Fig. 1. —Rib interspace involvement in 32 cases of pleural asbestosis 
with bilateral pleural thickening. 


exclusively involve the parietal pleura, develop in re- 
sponse to inhalation of asbestos fibers. Furthermore 
these fibers, which are also deposited in the same lung, 
often cause no reaction to the dust. Asbestos bodies 
have rarely been found in plaques [7] and, although 
asbestos fibers may be present in small amounts, the 
paucity of fibers is out of proportion to the marked 
fibrotic response [10]. Although asbestos fibers are com- 
monly observed in the lung tissue of patients with 
plaques [7, 11], the lack of findings of asbestos fibers in 
plaques by previous investigators has largely been due 
to inadequate techniques. Recently developed tech- 
niques [12] (I. J. Selikoff, personal communication) using 
transmission electron microscopy, selective electron dif- 
fraction, and microchemical analysis of particles now 
provide morphologic, structural, and chemical data in 
which many small submicroscopic asbestos fibers have 
been unequivocally identified in the pleural plaques. 
These are more concentrated in the calcified zones than 
in the fibrous zones [13]. 

Pathologically, asbestos dust causes a submesothelial 
pleural reaction which results in a characteristic local- 
ized hyaline plaque; less commonly a diffuse and exten- 
Sive pleural thickening occurs. On the routine posteroan- 
terior radiograph, hyalinized pleural plaques are not 
visualized until they have developed substantial thick- 
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Fig. 2.—Maximum pleural thickening by rib inter- 
space in 32 cases of pleural asbestosis with bilateral 
pleural thickening. 


ness. The plaques are often overlooked, their prevalence 
is underestimated during life, and only a comparatively 
Small number of plaques identified by postmortem ex- 
amination are detected on conventional radiographs 
[11]. 

Pleural plaques on radiographs appear as limited pla- 
teaulike smooth or nodular areas seen either in profile or 
en face. Seen in profile, there is a localized area of 
widening of the pleural shadow roughly paralleling the 
inner surface of the lateral thoracic wall. This results 
from the x-ray beam striking the surface of the thickened 
pleura tangentially, causing a sharply marginated band 
of water density. The very early plaque is seen only as a 
thin white line of increased density adjacent to the rib, 
which has been likened to a flange [4], and is easily 
overlooked (fig. 3). It is often discovered in retrospect, 
particularly when it resembles the normal bony inner rib 
surface, or even a vessel running parallel to the rib. As it 
develops, the plaque becomes somewhat oval or mod- 
erately protuberant, with tapering superior and inferior 
margins typical of an extrapleural lesion (fig. 4). A typical 
plaque rarely extends more than four interspaces [4], 
and an important characteristic is that involvement of 
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Fig. 3. — Early costal pleural plaque formation (arrows). Bilateral cal- 
cified diaphragmatic pleural plaques (arrowheads) are rarely found with- 
out associated costal pleural plaques. Note calcified granuloma in left 
lower lobe. 


the apices or costophrenic angles is rare. Although 
single plaques are common, multiple nonconfluent or 
confluent plaques may also occur, particulerly along the 
posterior aspects of the thoracic cage. Dif use nonspe- 
cific pleural thickening, characterized by ooliteration of 
the costophrenic angle and a more uniform homogene- 
ous density, is a much less frequent occurrence. Evi- 
dence of interstitial disease is commonly lacking in 
patients with pleural plaques. 

Plaques in profile are found less commonly on the 
diaphragm and are rare on the pericardium They appear 
as a localized additional convexity to the normal convex 
surface of these structures. In the regiom of the dia- 
phragm, they are found at some distance from the angles 
(i.e., close to the central tendon); when uncalcified, they 
must be differentiated from normal (scallop ng) or abnor- 
mal variations in diaphragmatic contour (f gs. 4 and 5). 

Seen en face, a pleural plaque is a poorly defined, 
veillike opacity [15] resulting from the x-ray »eam striking 
the pleural surface perpendicularly. These noncalcified 
opacities are more obvious towards the leteral aspects 
of the lungs, where they are most oblique to the x-ray 
beam and hence absorb more radiation. The poorly 
marginated shadows show a peripheral irregularity of 
contour which is similar to a map or holly eaf, and they 
are rarely uniformly rounded. Because »f their faint 
outline, they are often dismissed as artifacts on a single 
radiograph, but their consistency and increased size or 
density on repeat examinations will prevent this error 
(fig. 6). When noncalcified, they are generally of lower 





Fig. 4. — Bilateral, well developed pleural plaques crossing ntercostal 
spaces. Ncte sharp margin adjacent to ribs where plaques are seen in 
profile (arrows). Margins taper superiorly and inferiorly. Outline of plaque 
in profile on left is not obscured, even by overlying scapu a (open arrow). 
Localized, well developed diaphragmatic pleural plaque (white arrows) 
alters contour of left and to lesser extent right diaphragm . 


radiepacity than an intrapulmonary nodule of tne same 
transverse diameter. 

Oblique views (fig. 7) are of great valus no: only to 
confirm suspected plaques, but also to detect additional 
plaques or pleural thickening not seen in the pcsteroan- 
terior projection. Often the en face appearence will 
change to a profile presentation when the x-ray beam 
strikes the surface of the plaque tangentially. Fluoros- 
copy and spot filming to determine the proper obliquity 
for demonstrating a plaque is also of value. Oblique 
views confirm that plaques spare the ap ces and the 
costophrenic angles. They are most frequently found 
along the posterior reflections of the costal p'eura but 
may extend anteriorly as far as the costal certileges. 

Calcifications in the thickened parietal cleura usually 
occur 20 or more years after exposure to asbestos; the 
greater the time interval, the greater the incidence [16]. 
Pleural calcification without radiographically demonstra- 
ble evidence of interstitial disease or fibrcsis nas been 
reperted in only one-third of patients exposed :o asbes- 
tos dust, but more than 50% of patients with extensive 
pulmonary fibrosis who survive long enough eventually 
develop pleural calcifications [10]. Calcified plaques are 
more obvious and more striking thar umcalcified 
plaques, but in many cases the calcificat ons are small 
and easily overlooked (especially in films cf pocr quality) 
unless they are sought after systematica ly (fig. 5). Al- 
though calcification is relatively uncommon on conven- 
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tional films, it is detected histologically in approximately 
87% [7]. 


Differential Diagnosis 


The normal pleural shadow is a combination of mus- 
cles (subcostal and internal intercostal) [17], the areolar 
tissue of the endothoracic fascia, fat deposits [18], and 
the actual pleura. The thickness of the tissue comprising 
the normal pleural shadow is best measured when the x- 
ray beam is tangential to the surface; oblique views are 
particularly helpful. Oblique projections of normal sub- 
jects have shown that the normal shadow can vary in 
thickness from 0-10 mm in males; it is usually somewhat 
less in females. It is generally widest in the area of the 


Fig. 5.—Radiographs showing de- 
velopment of calcifications in pleural 
plaque. Note easily overlooked irreg- 
ularity of right diaphragm (A), with 
progressive calcification of diaphrag- 
matic pleura 2 (B), 6 (C), and 8 (D) 
years later (arrows). 


Fig. 6. —Radiographs showing de- 
velopment of pleural plaque on right. 
A, No evidence of pleural thickening. 
B, 8 years later, faint shadow of early 
en face pleural plaque (arrows). C, 
Well developed en face pleural plaque 
18 years after A (arrows). Note pro- 
gressive interstit'al disease at base. 
(Patient was not included in this se- 
ries.) 


first two or three interspaces (fig. 8). However, in the 
posteroanterior projection, the thickness of the normal 
shadow is considerably less (i.e., up to about 5 mm) 
along the first two or three interspaces. In either projec- 
tion, the normal shadow is virtually invisible below the 
fourth interspace, although occasionally a very thin, 
barely perceptible line may be seen paralleling the inner 
margin of the ribs, more or less continuing as far as the 
costodiaphragmatic angle. In our study, 1 mm was arbi- 
trarily designated as the maximum acceptable thickness 
of the normal pleural shadow below the level of the 
fourth intercostal interspace. 

Pleural thickening should not be confused with extra- 
pleural depositions of fat. In the oblique position, fat 
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Fig. 7.—A, Bilateral noncalcified en face pleural plaques. Faint veillike opacities along lateral halves of lung fields spare apices end co stophrenic 
angles (arrows ). Additional plaques are in profile (white arrows). B, Composite of oblique views projects and confirms suspected plaques in profile 


(arrows ). 





Fig. 8.—Normal pleural shadow (arrows) in posteroanterior (A) and 
oblique views (B). Shadow is widest superiorly and tapers rapidly infe- 
riorly. In oblique projections normal shadow is wider. 


produces a wavy margin which is most prominent on the 
surface of the ribs near the posterior portions of the 
lateral chest wall [18]. Fat is not commonly seen on the 
rib surface of the immediate paravertebral regions or on 
the surface of the anterior portions of the ribs. Computed 
tomography is also helpful in this differentiation. 


Fig. 9.—Normal shadows of slips of origin of serratus anterior and 
externe! oblique abdominal muscles (arrows) not to de confused with 
pleural thickening. Note multiple bilateral shadows which do not project 
beyonc rib margins. 


The shadows of the costal slips of origin of the serratus 
anter or and external abdominal muscles shou d not be 
confused with multifocal pleural plaques. They have a 
characteristic pattern: a rhythmic sequence of uniformly 
sized bilateral shadows along successive ribs (fig 9). 
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They are found along the fifth to ninth ribs and consist of 
one or two distinct triangular shadows or a combination 
of the two superimposed, which disappear on slightly 
oblique views. 

Occasionally a basilar pleural effusion may occur fol- 
lowing asbestos dust exposure. It resolves slowly, leav- 
ing signs of diffuse pleural thickening. This, as well as 
thickening due to infection or hemorrhage, usually is 
characterized by a smooth, uniform shadow which par- 
ticularly involves the costophrenic angle. 

Discrete, localized, noncalcified pleural thickening in 
the region of the parietal pleura can occur with localized 
mesotheliomas, metastatic disease, lymphomas, or mye- 
loma. These are usually unilateral but may mimic pleural 
plaques. Localized pleural thickening due to asbestos 
rarely simulates multiple neoplastic pulmonary nodules 
but differentiation is made by oblique views which con- 
firm the pleural location of the plaques [19]. 

Localized pleural thickening with calcification due to 
rib injuries, irradiation, scleroderma [20], and chronic 
mineral oil aspiration [21] are unusual occurrences 
which must be differentiated from pleural changes due 
to asbestos dust inhalation. Rarely, barium in the perito- 
neal cavity can simulate diaphragmatic pleural calcifica- 
tions. Calcification of the pleura which occurs secondary 
to hemorrhage or infection is usually unilateral and lies 
closely applied to the visceral pleura. The use of fluor- 
oscopy or cineradiography during respiration demon- 
strates that the calcification is not in the parietal pleura, 
because calcification in parietal pleural plaques moves 
synchronously with the chest wall [16]. Induction of a 
pneumothorax confirms the extrapleural location of a 
plaque and demonstrates the lack of adhesions between 
the visceral and parietal pleura. When adhesions are 
present, they do not occur in areas of plaque formation. 
Computed tomography will demonstrate plaques and 
show calcifications not suspected with conventional ra- 
diographic techniques [22]. Ultrasonic examination has 
also been offered as a more sensitive modality for detec- 
tion of plaques [23]. 


Conclusions 


The radiographic diagnosis of pulmonary asbestosis is 
usually suggested when there are obvious interstitial 
changes, large pleural plaques with calcifications, and 
an appropriate history of asbestos dust exposure. How- 
ever, on routine posteroanterior radiographs, the unex- 
pected observation of bilateral noncalcified localized 
pleural thickening or plaques, with no other evidence of 
disease in a relatively asymptomatic patient, is a signal 
that the patient may have been exposed to asbestos 
dust. If bilateral pleural thickening is specifically 
searched for on every chest radiograph, it will be discov- 
ered with increasing frequency, and when retrospec- 
tively correlated with a lifetime occupational history, a 
more realistic indicator of the prevalence of asbestos 
dust exposure in the general population might be possi- 
ble. Further, the frequency of bilateral pleural plaques in 
nonoccupationally exposed populations is unknown. Us- 


SARGENT ET AL. e 


ing the chest radiograph as an epidemiologic tool, the 
prevalence of bilateral pleural plaques in the general 
population remains to be established. 


ACKNOWLEDGMENTS 


We thank Marie Andrianos and Eileen de la Vega for secretar- 
ial assistance and Andrew Gero for photography. 


REFERENCES 


1. Working Group on Definition of Pneumoconiosis: /V Inter- 
national Pneumoconiosis Conference, Bucharest, Septem- 
ber 27-October 2, 1971. Geneva, International Labor Orga- 
nization, 1971 

2. Edge JF: Asbestos related lung disease in a British ship 
building population with particular regard to the incidence 
of bronchial carcinoma in men with pleural plaques. A 
mortality study (abstr.) Am Rev Respir Dis 115:211, 1977 

3. Becklake MR: Asbestos related disease of the lung and 
other organs. Their epidemiology and implication for clini- 
cal practice. Am Rev Respir Dis 114:187-227, 1976 

4. Sheers G, Templeton AR: Effects of asbestos in dockyard 
workers. Br Med J 3:574-579, 1968 

5. Harries PG, MacKenzie FAF, Sheers G, Kemp JH, Oliver TP, 
Wright DS: Radiological survey of men exposed to asbestos 
naval dockyards. Br J Ind Med 29:274-279, 1972 

6. Rossiter LE, Bristol LJ, Cartier PH, Gilson JG, Grainger TR, 
Sluis-Cremer CK, McDonald JC: Radiographic changes in 
chrysotile asbestos mine and mill workers of Quebec. Arch 
Environ Health 24:388-400, 1972 

7. Meurman L: Asbestos bodies and pleural plaques in a 
Finnish Series of autopsy cases. Acta Pathol Microbiol 
Scand [Suppl] 181:1-107, 1966 

8. Jones JSP, Sheers G: Pleural plaques, in Biological Effects 
of Asbestos, Proceedings of a Working Conference, edited 
by Bogovski P, Gilson JG, Timbrell V, Wagner JC, Lyon, 
France, International Agency for Research on Cancer, 1973, 
pp 243-248 

9. Langlands JHM, Wallace WFM, Simpson MJC: Insulation 
workers in Belfast, morbidity of men still at work. Br J Ind 
Med 28:217-225, 1971 

10. Thompson JG: The pathogenesis of pleural plaques, in 
Proceedings of the International Conference of Pneumo- 
coniosis, Johannesburg, South Africa, 1969, edited by 
Shapiro HA, Capetown, Oxford University Press, 1970, pp 
71-74 

11. Hourihane D'OB, Lessof L, Richardson PC: Hyaline and 
calcified pleural plaques as an index to exposure to asbes- 
tos. A study of radiological and pathological features of 100 
cases with a consideration of epidemiology. Br Med J 
1:1069-1074, 1966 

12. Ochs CW, Smith JP: Chronic pleural thickening; some 
observations on cause and pathogenesis. Milit Med 141:77- 
81, 1976 

13. Le Bouffant L, Martin JC, Durif S, Daniel H: Structure and 
composition of pleural plaques, in Biological Effects of 
Asbestos, Proceedings of a Working Conference, edited by 
Bogovski P, Gilson JG, Timbrell V, Wagner JC, Lyon, 
France, International Agency for Research on Cancer, 1973, 
pp 249-257 

14. Fletcher DE, Edge JR: The early radiological changes in 
pulmonary and pleural asbestosis. Clin Radio! 21:355-365, 
1970 

15. Anton HC: Multiple pleural plaques. Il. Br J Radiol 41:341- 
348, 1968 

16. Selikoff IJ: The occurrence of pleural calcification among 


19. 


20. 


. Vix VA: Extrapleural costal fat. Radiology 


BILATERAL PLEUFAL THICKENING IN ASBESTOS EXPOSURE 


asbestos insulation workers. Ann NY Acad Sci 132:351- 
367, 1965 


. Knutsson F: Zur Kenntnis der normalen Roentgenologie der 


Pleura Parietalis. Acta Radio! 13:638-677, 1932 
12:563-565, 
1974 

Sciammas FD, Shetty S, Navani S: Multiple pleura! nodules. 
Chest 59 :673-674, 1971 

Romey MD, Moskowitz M: Scleroderma, pleural calcifica- 


21. 


en 


23. 


585 


tion and reticulum sarcoma of the lungs. Chest 64:371- 
373 1973 

Felson B: Thoracic calcifications, in Chest Roentgenology, 
edited by Felson B, Philadelphia, Saunders, 1973, pp 489- 
492 

Kre3l L: Computerized tomography using the EMI general 
purpose scanner. Br J Radiol 50:2-14, 1977 

Viiker: M: Ultrasound examination of pleural plaques. Acta 
Racio! [Suppl] (Stockh) 301 :1-62, 1970 


Pulmonary Manifestations of Acute Aspiration of Gastric Contents 


MICHAEL J. LANDAY,’ EC WARD E. CHRISTENSEN,’ AND LINCOLN J. BYNUM? 


Radiographic manifestations of aspiration of gastric con- 
tents were reviewed in 60 patients. The findings were ex- 
tremely variable, and there was no typical or characteristic 
appearance. Confluent and acinar infiltrates, as well as infil- 
trates composed of small irregular shadows, occurred singly 
or in a variety of combinations; the third pattern oredominated 
in the majority of cases. Distribution was mcst commonly 
bilateral and multicentric and usually favored perihilar or 
basal regions, but localized or atypical densites were also 
observed. Patients with the most extensive raciographic ab- 
normalities on initial studies tended to have the worst prog- 
nosis; however, mild early pulmonary infiltrates occasionally 
progressed to life-threatening abnormalities, and extensive 
initial involvement was frequently followed by a benign clinical 
and radiographic course. Radiographic changes often 
worsened for several days in uncomplicated cases, but im- 
provement was generally manifested within the first week 
afte? aspiration. Worsening of infiltrates after initial improve- 
ment was associated with the development of tacterial pneu- 
monia, the adult respiratory distress syndrom2, and pulmo- 
nary embolism. In the appropriate clinical settng, aspiration 
of gastric contents should be an important diacnostic consid- 
eration in the presence of a wide variety o` radiographic 
changes. 

e 

Since the initial descriptions by Hall [1] and Mendelson 
[2], aspiration of gastric contents has been recognized 
as an important cause of morbidity and mortality in 
obtunded patients. The effects of aspirated gastric con- 
tents depend on the pH and volume of the espirate [2-4]. 
Above a pH of 2.4, liquid instilled into the lungs of 
experimental animals produces results idantical to the 
instillation of water. Radiographic infiltrates, if pro- 
duced, clear rapidly. More acidic fluid procuces a severe 
tracheobronchitis, as well as necrosis of alveolar linings 
with subsequent filling of alveoli by edema hemorrhage, 
and inflammatory cells. 

Obtundation is considered an almost universal prereq- 
uisite for aspiration [1, 2, 5-9]. The initial symptoms are 
often dramatic [5]. However, a wide spectrum of clinical 
manifestations may occur [2, 10]. 


Subjects and Methods 


The records of patients admitted to Parklanc Memorial Hos- 
pital between February 1969 and June 1977 who had a diagnosis 
of aspiration pneumonia were reviewed. A tote! of 60 patients 
had adequate radiographs for this study on the basis of two sets 
of criteria. In 38 patients, aspiration of gastric contents was 
witnessed by medical personnel who either saw gastric contents 
in the airways during intubation or recovered jastric contents 
by suction from an endotracheal tube. The o her 22 patients 
had clinical courses and radiographic findings typical of aspi- 
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ration of gastric contents. Of these 22 patients, 10 cbtunded 
young oeople (nine drug overdoses and one hyroglycemia of 
urknevn etiology) had radiographic infiltrates wi-hou: another 
cause; 10 patients vomited during intubation anc were thought 
to have aspirated by the physician involved; and two patients 
developed postoperative respiratory distress and aw infiltrates. 
Clinica’ criteria excluded heart failure, bacterial pneumonias, 
ard other causes of infiltrates. Of the 60 patients, 16 were 
included in an earlier report [5]. 


Results 
Clinical Findings 

Of *he 60 patients, 26 were 20-40 years of age and 
another 17 were 40-60. Conditions which predisposed to 
aspiretion included sedative drug overdose (35%), anes- 
thesie (27%), head injury (10%), and alcorolism (10%). 
In all but one of the 60 patients, an altered state of 
consciousness played a role in the aspiration. The lone 
exception was a 63-year-old man with Guill an-Barre 
syndrome. Three patients aspirated around 2ndotracheal 
cr tracheostomy tubes. 

Wh le the clinical onset was often exp osive, mani- 
fasted by tachypnea, dyspnea, cough, cyanosis, wheez- 
ing. end fever, six well documented cases had 10 symp- 
toms except fever. Most patients developed fever, 15 
with temperatures to 38.9°C or higher on t^e first day. In 
11 patients, however, the temperature did rot r se above 
68°C throughout hospitalization. 

Forty-one patients had uncomplicated rezoveries after 
aspiration; most were discharged within 2 weeks. Two 
survivors had prolonged courses complicated by bacte- 
rial pneumonia, and one by the adult respiratory distress 
syndrome, manifested by progressive respiratory insuffi- 
ciency concomitant with the development of diffuse, 
bilateral, lingering pulmonary infiltrates. 

Sixteen patients died. Postmortem examinations indi- 
cated that extensive chemical pneumonias, acult respi- 
ratory distress syndrome, superimposed bacterial pneu- 
monias, and pulmonary emboli were important in their 
demise. 


Radiographic Findings 


Examinations on the day of aspiration were available 
in all patients. Of the 60 patients, 54 demonstrated 
3bncrmalities on the first radiographs. Of the six origi- 
nally normal, all of whom had well documented aspira- 
sion, only one developed pulmonary infiltrates, and she 
did so later on the first day. The radiographic findings 
were often asymmetrical. Therefore we chcse t5 evaluate 
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each of the 119 lungs at risk (one patient had a left 
pneumonectomy). 

Distribution and extent of infiltrates. Two major pat- 
terns of distribution were found: one was a radial, or 
perihilar, pattern of concentric circles emanating from 
the hilus and the other was a superior or inferior distri- 
bution (fig. 1). Forty-two lungs manifested a predomi- 
nantly radial distribution (fig. 2A) and 48 a superior or 
inferior (fig. 2B) pattern; seven lungs demonstrated a 
mixed pattern. Of 22 initially normal lungs, 10 were in 
patients with unilateral abnormalities. In lungs demon- 
strating a radial distribution, perihilar zones were gener- 
ally most involved; lower lung involvement predominated 
in those with a superior or inferior pattern (fig. 1). Eight 
patients demonstrated a predominantly perihilar pattern 
in one lung and a predominantly superior or inferior 
distribution in the other. 

In all patients, regardless of the predominant distribu- 
tion pattern, the extent of disease was estimated by the 
number of superior or inferior zones demonstrating 
infiltrate on the first films. Six patients were normal and 
no patient had disease limited to a single zone. More 
extensive involvement was as follows: two zones. 1796; 
three zones, 10%; four zones, 25%: five zones. 696; and 
Six zones, 32%. The frequency of initial involvement of 
each superior, middle, and inferior zone in the 60 pa- 
tients is listed in table 1. 

Bilateral involvement occurred in 41 patients (68%), 
and approximately symmetrical infiltrates were present 
in 25 (42%) (fig. 3). However, there were a number of 
“atypical” distributions. In nine patients, one lung was 
affected to a considerably greater degree than the other 
(fig. 4). Although this more commonly occurred on the 
right, the left lung was the major target in one third of 
these instances. Another unusual finding was predomi- 
nantly upper lung involvement in six patients. One pa- 
tient (fig. 5) manifested exclusively bilateral upper lung 
infiltrates. In addition, five patients had a diffuse and 
homogenous infiltrate extending from apex to base on at 
least one side (fig. 4). Seven patients had multiple patchy 
densities with intervening normal parenchyma. 

Lateral films were available early in the course of the 
disease in 11 patients. Posterior and midlung infiltrates 
were seen most commonly, but two patients had primar- 
ily anterior involvement. One of these patients is shown 
in figure 5. The other had lingular and right middle lobe 
disease. 

Types of infiltrates. We know from pathologic correla- 
tions that aspiration of gastric contents produces pre- 
dominantly air space disease; however, the radiographic 
picture is quite variable. Three major types of infiltrates 
occurred: (1) confluent (densities homogeneous enough 
to support an air bronchogram, fig. 6); (2) acinar (5-6 
mm poorly defined nodules as demonstrated in the 
subapical regions of fig. 3); and (3) small irregular 
shadows frequently including indistinct vascular mar- 
gins. Separation into these predominant types of infil- 
trates was often difficult and sometimes impossible. 

The classification of predominant infiltrates per lung 
on the initial films is presented in table 2. Infiltrates 
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CENTRAL (RC,LC) 37 
INTERMEDIATE (RI, L I) 3 
PERIPHERAL (RP LP) 
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Fig. 1.—Distribution patterns by lung on first examination. 


UPPER (RU, LU) 7 
MID (RM,LM) 10 
LOWER (RL,LL) 






(By lung) 





composed of small irregular shadows were most fre- 
quent. Eight patients demonstrated differing types of 
predominant infiltrates in the two lungs. 

Atelectasis was infrequently observed on initial films. 
Three patients demonstrated segmental volume loss. 
Ten patients had small linear densities which probably 
represented minor degrees of platelike atelectasis. No 
patient had atelectasis without pulmonary infiltrate. 

Pleural abnormalities were also infrequent. Eight pa- 
tients demdnstrated thickened fissures on the first film. 
No free pleural fluid was noted, but the high frequency 
of portable examinations limited adequacy of evaluation. 
Cavities were not seen in any patient. 


Patient Course 


Each patient followed one of two major clinical paths: 
(1) uncomplicated recovery or (2) complicated recovery 
Or progressive deterioration. Each of these categories 
was further subdivided (table 3). 

Over two-thirds of the patients had uncomplicated 
clinical courses. One subgroup included five patients 
whose films were normal initially and remained normal 
thereafter. In 20 patients, the worst radiographic appear- 
ance was on the initial examination and cleared contin- 
ously thereafter, with improvement first noted 7 hr to 4 
days after aspiration (fig. 7). Another 16 patients (includ- 
ing One who was originally normal but developed small 
irregular densities later on the first day) had worsening 
of the infiltrates from 12 hr to 4 days after aspiration, 
with improvement beginning up to 9 days later (fig. 7). In 
four of the 16, small irregular shadows progressed to 
either acinar or confluent densities. Although radio- 
graphic abnormalities progressed for variable periods in 
the last 16 patients, they could not be separated on the 
basis of clinical criteria from the 20 who cleared contin- 
uously after aspiration. 

Of the 19 patients with complicated or progressive 
clinical courses, 13 demonstrated either progressive 
radiographic deterioration or died with infiltrates un- 
changed after the first examination. Two of these dem- 
onstrated a change from small irregular shadows to 
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TABLE 1 
Frequency of Involvement of Lung Zones on 
First Examination e 
" h Tem v No. Patients Bde % TT 
Right: 
Vee ouis Reine’ 29 43 
Middle oc deeveeses 47 73 
Lower............. 46 77 
Left: 
oon | i oe ee ee 20 33 
Middle ............ 46 77 
LOWO tennenk 44 73 








confluent infiltrates. Two others progressed to a picture 
consistent with the adult respiratory distress syndrome. 
There was only one survivor among these 13 patients. 

The remaining six patients formed two subgroups 
whose films deteriorated after a period of inprovement. 
In three, the period of radiographic improvement directly 
followed the first examination, while in the others initial 
worsening preceded the improvement. Asice from those 
differences in the early course, the patients could not be 
separated and will be dealt with together. Taree of these 
patients, all of whom died, improved both clinically and 
radiographically before developing the adult respiratory 
distress syndrome on days 4 to 6. The other three 
patients developed local infiltrates on days 3-9 and had 
clinical courses most compatible with superimposed 
bacterial pneumonias. Two cleared with appropriate 
antibiotic therapy and the other died. 

Of the 15 patients with initial involvement of two zones 
or fewer, three (2096) had a progressive or complicated 
course. Six of 23 (2696) with involvement of three or four 
zones initially and 10 of 22 (4596) with abrormalities of 


Fig. 2. —A, Radial pettern. Predom- 
inantly central infiltrate composed of 
small irregular densities. E, Inferior 
pattern. Confluent infiltrates most 
marked in both lower lungs. 





Fig. 3. - Symmetrical infiltrates, mixture of confluent end acinar types. 
Subapieal regions in particular demonstrate latter. 


five or six zones had progressive or complicated 
courses. However, the differences among the three 
groups are not statistically significant by xê analysis. 

Wh le major atelectasis was not demonstrated on ini- 
tial fi ms, two patients developed lobar ételectasis in 
addition to prior infiltrate during their hospitalization. 
Six other patients developed significant subsegmental or 
segmental atelectasis. Both of the patients with lobar 
collapse underwent bronchoscopy, which revealed cop- 
ious secretions but no obstructing food parzicles. 
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Fig. 4.— Bilateral infiltrates composed of small irregular shadows. 
Even considering that technical factors contribute to difference in density 
(see scapulae), right lung is considerably more involved. 





Fig. 5.— Bilateral upper lung infiltrates. Lateral view (not shown) 
demonstrated primarily anterior involvement. 


Small pleural effusions developed in nine patients. 
Thoracentesis, performed in one case, yielded a sterile 
transudate. Pneumothorax or pneumomediastinum oc- 
curred in eight patients. Six of these had extensive 
consolidation and required mechanical ventilation. 
Pneumothorax was controlled by tube drainage and was 
not instrumental in the demise of any patient. In only one 
of the four patients in whom recent pulmonary emboli 
were discovered at autopsy was this process suspected 
before death. 


Discussion 


The most remarkable finding of this study is that no 
typical or characteristic radiographic manifestations can 


LANDAY ET AL. 





Fig. 6. — Bilateral confluent infiltrates. 


TABLE 2 


Predominant Infiltrate on First Examination 

















Type of Infiltrate fae % 
OCONTIONE cose XA rw 26 22 
REIN aapi v v 14 12 
Small irregular shadows .... 49 41 
MPO odie osea cis REA CA S 8 7 
No infiltrate .isooosoerirei ues 22 18 
TORRY cc 2 ben ERO RU pad d 119* 100 





* One patient had had a pneumonectomy. 


be attributed to the aspiration of gastric contents; that 
is, variability is the hallmark of this disorder. Radio- 
graphic infiltrates may be diffuse or localized, unilateral 
or bilateral, confluent or composed of small irregular 
densities, and distribution may be perihilar, lobar, or 
nondescript. There are virtually no radiographic features 
which can rule out aspiration; moreover, in an appropri- 
ate clinical setting, aspiration of gastric contents should 
be suspected in the presence of a wide variety of radio- 
graphic changes. 

Distribution of infiltrate secondary to aspiration may 
depend on several factors, including patient position, 
effect of gravity, dynamics of air flow, and characteristics 
of the aspirate. Distribution and extent of infiltrate varied 
greatly among patients in this series. Abnormalities in a 
radial distribution diminishing with distance from the 
hilus and infiltrate increasing toward the lung bases 
were the most common patterns (fig. 1). This is in 
agreement with some earlier findings [5, 8], but contra- 
dicts Hartzell and Mininger [11] who found upper lung 
involvement most common. Bilateral involvement oc- 
curred in over two-thirds of our patients, and approxi- 
mately equal infiltrates were present in both lungs in 
nearly one-half. A disparity between the two lungs (fig. 
6) was not rare, however. Youngberg [12] found aspira- 
tion to be a common cause of diffuse unilateral lung 


ASPIRATION OF GASTRIC CONTENTS 














TABLE 3 
Clinical Course Correlated with Sequential Radiographic 
Changes 
Course 9b. 08 9o 
Uncomplicated clinical course: 
Initial film and all follow-up films nor- 5 8 
IM LecespxséiteexexadE esi Ras pod 
Infiltrates worst initially, then im- 20 33 
DVO ee essc reas ceat ETTET 
Infiltrates worsened, then improved . 16 27 
Progressive worsening or complicated 
clinical course: 
Progressive infiltrate or patient died 13 22 
without change in radiographs .... 
Infiltrates initially improved, then 3 5 
WOTGONGE 25 cccciadeecycgannsses 
infiltrates initially worsened, then im- 3 5 


proved, then worsened 








15 


10 


NUMBER OF PATIENTS 





1 2 » 4 5 6 
DAY 


Fig. 7. — Day of earliest radiographic improvement. 


opacity. Marked predominance of infiltrate on the left 
side, while unusual, occurred in three patients. 

Just as a wide spectrum of distribution patterns was 
noted, infiltrates manifested considerable variation in 
radiographic appearance. Infiltrates composed of small 
irregular shadows were seen most commonly, but a 
substantial minority of patients had more extensive con- 
solidation. Moreover, infiltrates frequently exhibited a 
mixture of patterns in a single patient. Occasionally, one 
type of infiltrate was superimposed on another at a later 
point in the course. 

Pleural effusions and atelectasis were not major se- 
quelae of aspiration of gastric contents. Cavitation of 
pulmonary infiltrates was not recognized in our series, 
and must be infrequent in this entity. 

The extent of infiltrate on the first radiograph did not 
correlate well with outcome. Although there was a trend 
indicating a higher percentage of complicated or pro- 
gressive courses in patients with more extensive initial 
involvement, the differences were small and not statisti- 
cally significant. It seems more remarkable that patients 
with minimal early involvement sometimes developed 
serious complications, and that many patients with wide- 
spread abnormalities initially had uncomplicated courses. 
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These observations may in part reflect the timing of 
initial radiographic studies; films obtained very shortly 
after aspiration may not reflect the full ex:ent of lung 
damage, whereas a delay of several hours may result in 
the initial study appearing much worse. These findings 
suggest that an insignificant lesion should never be 
assumed merely on the basis of minimal ear'y abnormal- 
ities, and the prediction of a benign course should await 
the results of serial examinations over several cays. On 
the other hand, extensive radiographic invclvement 
should not alone indicate a need for dramatic therapeu- 
tic measures, since subsequent studies may show rapid 
and uncomplicated resolution. 

Because of the great variability in the character of 
infiltrates with acute aspiration of gastric contents, the 
occurrence of one type of radiographic abnormality in 
one area of the lung, while another area has a different 
type of abnormality, does not necessarily indicate that 
more than one disease is present. This sort of combined 
abnormality might lead to the diagnosis of an acute 
process superimposed on a chronic one, or a complica- 
tion such as secondary infection superimposed on an 
acute aspiration injury. However, in the absence of other 
clinical or radiographic evidence, such interpretations 
are not warranted, since all the changes could be 
secondary to uncomplicated aspiration alone. 

Although we have emphasized the difficulties in the 
detection and interpretation of changes secondary to 
aspiration of gastric contents, certain important clues to 
the diagnosis also emerge from these observations. In 
the appropriate clinical setting, any radicgrapnic infil- 
trates should raise the suspicion of asciration. The 
diagnosis is further suggested by the presence of wide- 
spread parenchymal densities, a normal cardiac silhou- 
ette, the absence of pleural effusions and cavities, and a 
predominance of involvement of the right sice (especially 
the right lower lung). In addition, features particularly 
suggestive of aspiration include the rapid development 
of extensive infiltrates in previously normal lungs and a 
relatively uncomplicated clinical course with prompt 
clearing of radiographic abnormalities, as occurred in 
the majority of our cases. 

Of course, these observations are not meant to mini- 
mize the importance of complications that mey super- 
vene in the setting of aspiration-related lung disease. 
Progressive worsening of radiographic infiltrates, espe- 
cially after 3 days or a period of improvement, suggests 
a variety of prognostically unfavorable developments, 
such as secondary bacterial pneumonia, the adult respi- 
ratory distress syndrome, and pulmonary embolism. 
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Accuracy of Chest Film Screening by Technologists in the New York 
Early Lung Cancer Detection Program 


BETTY J. FLEHINGER.' MYRON R. MELAMED,? ROBERT T. HEELAN,? CAROLYN M. MCGINNIS, MUHAMMAD B. 
ZAMAN ,? AND NAEL MARTINI^ 


A study of the feasibility of using specially trained radiologic 
technologists to screen chest radiographs was undertaken as 
part of an early lung cancer detection program. In their initial 
examination, 8,000 men had posteroanterior and lateral chest 
films which were prepared and evaluated by two specially 
trained technologists prior to interpretation by a radiologist. 
The technologists' accuracy in screening was subsequently 
assessed by comparison with the radiologist's irterpretation 
and with clinical follow-up information. There were differences 
in the level of suspicion of the two technologists, but both 
were effective in selecting a subset of the screened popula- 
tion that contained the men with radiologically identifiable 
lung cancer. 


We Have reported preliminary results of an ongoing lung 
cancer detection program in New York City in which 
cigarette-smoking men over 45 years old are examined 
annually by posteroanterior and lateral chest radio- 
graphs and, for half of the subjects, by sputum cytology 
at 4 month intervals [1]. One of the questions addressed 
in the study has been the feasibility of using specially 
trained radiologic technologists to distinguish radio- 
graphs within normal limits from those requiring inter- 
pretation by a radiologist. Thus the study design pro- 
vided for a first screening and interpretation cf all routine 
radiographs by one of two designated radiologic tech- 
nologists, to be followed by and compared with the 
interpretation of a radiologist. This paper reports on the 
accuracy of the technologists. 


Study Design 


The New York lung cancer detection program is part 
of a cooperative study supported by the Division of 
Cancer Biology and Diagnosis of the National Cancer 
Institute. It has been described in a joint publication by 
the group [2], and in the preliminary report o: prevalence 
rate data by us [1]. Male volunteers over 45 years old 
who smoke at least one pack of cigarettes daily are 
eligible for the study, and over 8,000 have been enrolled 
since June 1974. 

On entering, each man has a standard 35.5 x 43 cm 
posteroanterior and lateral chest x-ray teken with a 
General Electric three-phase, 140 kVp, 40€ mA photo- 
timed machine with 3 m distance and 15.2 cm air gap. 
The maximum measured total dose of radiation for the 


Received September 27, 1977; accepted after revision June 19, 1978. 


combined posteroanterior and lateral chest x-rays is 70 
mrem. A coupled automatic developer processes the 
films for inspection within 2 min of exposure. 

Two radiologic technologists are responsible for op- 
erating the equipment and taking the films. As part of 
the program, they also examine the films as soon as they 
are developed. If desirable for technical reesons, or if 
some abnormality is found on preliminary examination, 
immediate repeat films or additional views are taken at 
the discretion of the technologist (e.g., with nipple 
markers, or oblique or lordotic views). Later th» same 
day, the technologist records a screening interpretation 
of the films on a special x-ray report form, and tne data 
are entered into a computer terminal. 


Reporting System 


The technologist's screening interpretation is re- 
corded in one of the following three categories: 

NEG. Normal; or abnormalities such as emphysema, 
cardiomegaly, scoliosis, pulmonary inflammatory dis- 
ease, and pulmonary or pleural fibrosis, not indicative of 
lung cancer. 

SUS. An abnormality thought probably not unc cancer 
but requ ring further study to rule out that possibility; 
findings that require review of old films, tomograms, 
special views, or early repeat examinaticns, Dut not 
requiring surgical consultation. 

CAN. An abnormality raising sufficient suspicion of 
lung cancer to require thoracic surgical consultation. 

As noted, the technologist screens the films on the 
same day they are taken. On the following day he or she 
meets with one of five radiologists from the staff of 
Memorial Hospital, designated by rotation as the "read- 
ing radiclogist" for that day. With the techrologist, the 
reading radiologist examines all the films taker on the 
previous day. He dictates his diagnoses to the technolo- 
gist who codes them on the report forms and, if any 
significant abnormality is observed, he also dictates a 
narrative description and diagnosis. The sessiom serves 
a teacning as well as a diagnostic function. since find- 
ings by the radiologist or the technologist are discussed 
at this time. 

If either the technologist or the reading radiologist, or 
both, classifies an examination as SUS or CAN, the films 
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are referred to the "study radiologist." He determines 
the definitive radiologic diagnosis for the examination 
and recommends further action. That action is deter- 
mined by the diagnostic category: for NEG, a return to 
routine annual examination; for SUS, additional radio- 
logic studies as recommended by the study radiologist; 
and for CAN, referral to the thoracic surgeon for consul- 
tation. Conversely, a decision by the radiologist to re- 
quest additional radiologic studies, or to recommend 
thoracic surgical consultation, necessarily entails clas- 
sification as SUS or CAN, respectively. A flow chart of 
these procedures appears in figure 1. 


Selection and Training of Technologists 


The two radiologic technologists chosen for this study 
were selected because of their technical skill and expe- 
rience, good judgment, and an interest and ability to 
undertake additional professional responsibilities. Both 
have been licensed by the state of New York since 1965, 
and both have been with the program since its inception. 
Their training to screen chest radiographs was essen- 
tially an apprentice program and informal. In addition to 
assigned reading in standard texts, they received individ- 
ual instruction with senior members of the diagnostic 
radiology staff at Memorial Hospital. 


Evaluation 


Our purpose in this evaluation was to determine 
whether these skilled technologists could be used for a 
first screening of x-rays in a mass program for the early 
detection of lung cancer. Specifically, for a high risk 
smoking population we wished to determine whether it is 
feasible for the technologist to screen all x-rays and to 
select a subgroup that includes those with sufficient risk 
of lung cancer to warrant examination by radiologists. 
With this broad aim in mind, three specific questions 
were asked: (1) How well does the technologist's inter- 
pretation match the diagnosis of the radiologist? (2) Has 
this match improved with experience in the program? 
and (3) For an experienced technologist, what propor- 
tion of cases ultimately confirmed as lung cancer are 
correctly detected, and what proportion of cases requir- 
ing special studies before lung cancer is ruled out are 
detected by the technologist? 


Results 
Comparison of Interpretations 


Tables 1 and 2 compare technologist and radiologist 
interpretations in the first 11 months of the study con- 
trasted to a recent 12 month period. Radiologist opinions 
are those of the study radiologist in all cases in which he 
saw the films. 

For both technologists, agreement between technolo- 
gist and radiologist improved in the course of the study. 
Technologist A functioned at a much higher level of 
suspicion than did B, with 25% of her films rated SUS or 
CAN compared to only 896 of his. When reading films 
with technologist A, the same radiologists reported 12% 
of cases as SUS or CAN, compared to only 7% when 
reading with B. 
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Technologist takes PA & Lateral x-rays 
-- other views at own discretion 
Evaluates films and fills out form 


COMPUTER ENTRY 


COMPUTER ENTRY 





Old Films and/or 
immed. Repeat 
and/or 4 mos 
Repeat and/or 
Tomograms. Special 


Annual Thoracic 
Routine Consultation 





Procedures, Medical 
Referrals 


Fig. 1. —Flow diagram showing sequence of procedures for radiologic 
diagnosis. e 


TABLE 1 
Interpretations of Technologist A and Radiologist 


ee 
——————————————————————————— 





Radiologist 
Technologist A 
NEG SUS/CAN Total 
Initial period: 
i20 NETT 910 (66.8) 55 (4.0) 965 (70.8) 
SUS/CAN ..... 263 (19.3) 135 (9.91) 398 (29.2) 
TOA! serata 1,173 (86.1) 190 (13.9) 1,361 
Subsequent period: 
NE ne eee 1,071 (72.9) 29 (2.0) 1,100 (74.8) 
SUS/CAN ..... 222 (15.1) 148 (10.1) 370 (25.2) 
TO vesins 1,293 (88.0) 177 (12.0) 1,470 
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Note. — During initial period (June 1974-April 1975) agreement was 76.7%; during 
subsequent period (October 1975-September 1976), agreement was 82.9%. Numbers 
in parentheses are percentages. 


TABLE 2 
Interpretations of Technologist B and Radiologist 


e A —————— 
————————————————————— —M————MM—M————— 


Radiologist 
Technologisl B OOOO...” 
NEG SUS/CAN Total 
Initial period: 
MEG PETE 1,232 (83.1) 82 (5.5) 1,314 (88.5) 
SUS/CAN ..... 100 (6.7) 70 (4.7) 170 (11.5) 
TOI. xxeevis 1,332 (89.8) 152 (10.2) 1,484 
Subsequent period: 
NEG .......... 1,339 (88.7) 48 (3.2) 1,387 (91.9) 
SUS/CAN ..... 66 (4.4) 57 (3.8) 123 (8.1) 
Total ....... 1,405 (93.0) 105 (7.0) 1,510 
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Note. — During initial period (June 1974-April 1975) agreement was 87.7%; during 
subsequent period (October 1975-September 1976), agreement was 92.5%. Numbers 
in parentheses are percentages. 


Technologist B had a higher "miss" rate, with 3.2% of 
examinations reported NEG by him and SUS-CAN by the 
radiologists, compared to 2.0% for A. Technologist A 
had a higher "overread" rate; 15.1% of examinations 
were coded SUS-CAN by her and NEG by the radiolo- 
gists, compared to 4.4% for B. The terms "miss" and 


CHEST FILM SCREENING BY T=CHNOLOGISTS 


995 


TABLE 3 
Analysis of Outcome of Original Diagnos s by Technologist A 





Report By: 


Technologist 





Sus/Can By Sus/Can 








Reading Radiologist 











Study Radiologist 





Follow-up Negative: return to routine Annual Examinations 

a Subjects a) After review of old films and/or repeat chest x-rays 
with suspicion 

of cancer b) After special procedures such as Tomography 


Sus— Still being followed 
Open biopsy— No cancer 
Cancer strongly suspected, not yet confirmed 


Cancer confirmed e 


1071 Negative 


No referral of subjects found negative 
by both Technologist and Reading Radiologist 


273 Negat ve 97 
v 


i 


Sus/Can 


c A 222 Negative* Ex 
i \ ‘| , | 








*1 Cancer developing later. These films negative on review. 


"overread' must be interpreted in a relative sense, since 
our findings show that the radiologist's opinion may be 
influenced by the technologist who assists him. Since 
the radiologist's code may not represent the true data, 
no estimates of false positive or false negative rates can 
be made at this time. 


Interpretations According to Clinical Outcome 


The code SUS may be used in this study when there is 
no real suspicion of lung cancer (e.g., if the radiologist 
simply wants to review prior films or to recommend 
repeat films in less than 1 year). Therefore, the disagree- 
ments shown in tables 1 and 2 do not give a complete 
picture of the ability of the technologists to find lung 
cancer. To formulate a better picture of that ability, we 
carried out a detailed study of the course of every man 
enrolled in the lung cancer detection | program from 
October 1975 to September 1976 who was initially coded 
SUS or CAN. In addition, we reviewed the records and 
chest films of every man enrolled in that period in whom 
lung cancer was subsequently confirmed. Approximately 
90% of men coded NEG returned for repeat annual 
examinations by us, and, including others contacted by 
telephone or mail, we were able to secure follow-up 
information on approximately 99%. 

The results of this evaluation are displayed in tables 3 
and 4 and can be summarized as follows: 

Of 2,410 examinations coded NEG by both radiologist 
and technologist, only one man has subsequently devel- 


oped cancer. Review of his films showed a small shadow 
which, n retrospect, may have been an early lesion. 

Sixty-six examinations were called SUS >r CAN by 
technologist B, while both reading and study radiologists 
coded them NEG; A had 222 in that category. In each 
group cancer was subsequently confirmed in ore man. 
One was visible on review, while the other was consid- 
ered to nave developed at a later date. 

There were six cases coded SUS or CAN by technologist 
B, negative by the reading radiologist, and SUS or CAN 
by the study radiologist. One has proven carcer. Tech- 
nologist A had 51 such cases: nine are still SUS, one has 
had a thoracotomy for a lesion which turned out to be 
benign, and one is still thought to have cancer, but 
confirmation is pending. 

Of the 148 cases which technologists, reacing radiol- 
ogist, and study radiologist all coded SUS cr CAN, 12 
have beer proven cancers, one has cancer clinically, 
three had benign lesions diagnosed by open t iopsy, and 
19 are still being followed. 

Finally, 48 cases were coded NEG by techr ologist B, 
while bcth radiologists found them SUS or CAN. These 
are the cases that might be considered "misses." Three 
of the 43, called SUS by the radiologists, have subse- 
quently developed cancer, but each at a location unre- 
lated to the original SUS diagnosis; four cases are still 
being followed. Technologist A had 29 casss in this 
category. Only one is still being followed; the other 28 
have been resolved to negative. Thus the technologists 
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TABLE 4 
Analysis of Outcome of Original Diagnosis by Technologist B 





Report By: 


Technologist 


1 


Reading Radiologist 





i 


Study Radiologist 





Follow-up 

of Subjects 
with suspicion 
of cancer 


Sus— Still being followed 
Open biopsy — No cancer 
Cancer strongly suspected, not yet confirmed 


Cancer confirmed 








1339 Negative 


No referral of subjects found negative 
by both Technologist and Reading Radiologist 


Negative: return to routine Annual Examinations 
a) After review of old films and/or repeat chest x-rays 


b) After special procedures such as Tomography 






tee Sus/Can 








'1 Cancer visible on review. 
?1 Cancer visible on review. 


? Cancers developed later in areas unrelated to the abnormalities responsible for the original "Sus" diagnosis. 


did not miss evidences of cancer that were picked up by 
radiologists. 


Discussion 


In a prior report of the National Cancer Institute Lung 
Cancer Detection Program in New York, we drew atten- 
tion to the complementary roles of sputum cytology and 
chest radiographs, the former identifying central epider- 
moid carcinomas and the latter detecting more periph- 
eral bronchiolar or adenocarcinomas [1]. Unlike the 
Philadelphia Pulmonary Neoplasm Research Project [3] 
in which screening was conducted with 70 mm frontal 
photofluorograms, the radiographs in this detection pro- 
gram are full size posteroanterior and lateral films. Be- 
cause of the higher quality of these films, we believe this 
is a more adequate test of the radiographic method in 
this application. 

We have two major concerns with the practical appli- 
cation of a screening program requiring interpretation of 
large numbers of chest films on a clinically well popula- 
tion. One is the need for additional highly trained radiol- 
ogists, who are unlikely to feel that their skills are used 
productively in screening mostly normal films; and the 
second is the possibility of overlooking minimal abnor- 
malities when films are interpreted by a single examiner, 
particularly when most are expected to be normal. 


In a report on the variability of observer perception 
and description of radiographic pulmonary shadows, 
Yerushalmy [4] suggested two independent interpreta- 
tions of chest films whenever possible, with disagree- 
ments to be resolved by a third interpretation. That 
procedure was adopted by the National Cancer Institute 
early lung cancer cooperative group for this study [2]. 
However, dual interpretations further increase demands 
on the time of the radiologist and may limit the feasibility 
of a widescale screening program. 

Sheft et al. [5] suggested that the effectiveness and 
efficiency of available radiologists could be increased by 
the use of paramedical personnel. In a pilot study, they 
reported that the interpretations of 100 test radiographs 
of the chest by specially trained, advanced radiology 
technologists compared favorably with those of staff 
radiologists and senior residents. They felt that technical 
assistants working under the direction of a radiologist 
could screen survey chest films in much the same man- 
ner as cytologic technologists screen Papanicolaou 
smears working with pathologists. In other studies, Al- 
corn and O'Donnell [6] reported on the use of specially 
trained nonphysicians to screen mammograms, and 
Campbell et al. [7] reported favorable experience with 
technicians performing gastrointestinal examinations. 
Whether a sufficient number of experienced radiology 
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technologists could be recruited and trained for cancer 
detection programs on a wide scale, and what the cost 
of training and monitoring their work would be, still are 
not known. 

In the present study a responsible screening role 
actually was fulfilled by the radiologic technologist, 
who performed the initial evaluation of all chest radio- 
graphs in our program. Subsequently, all films were 
examined and reported by a staff radiologist and, where 
necessary to resolve any discrepancies or confirm abnor- 
malities, they were reexamined by another radiologist. 
Ultimately, it may be possible to minimize reader error 
due to visual or perceptual differences between individ- 
uals [8] by double screenings, both of which are per- 
formed by technologists, and films considered abnormal 
by either one would then be referred to the radiologist. 

Technologists A and B both performed well, yet there 
was a difference in their approach. Technologist A had a 
much higher level of suspicion, classifying equivocal 
abnormalities as SUS, while B limited that classification 
to films with more definitive findings. Interestingly, and 
perhgps not surprisingly, their readings influenced the 
radiologist to some degree. If a field trial actually were 
initiated using radiologic technologists to screen films 
and determine which were to be reviewed by the radiol- 
ogist, it would seem advisable to encourage a high level 
of suspicion. During the course of the present study, 
agreement between radiologist and technologist im- 
proved as the latter gained more experience, and this 
experience could influence the optimum level of suspi- 
cion. An analogous situation exists between the screen- 
ing cytotechnologist and pathologist as the former gains 
experience in practice. 

Based on the results of this study, we believe that 
specially trained radiologic technologists can reliably 
screen chest radiographs in a cancer detection survey. 
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That is, the technologist can select a group of patients 
(SUS ard CAN) among whom a small number will be 
found to have cancer. Conversely, the technologist can 
also identify a larger group (NEG) in whom cancer would 
not be suspected. ' 
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The Normal and Abnormal Left Superior Intercostal Vein 


ARNOLD C. FRIEDMAN,’ EVAN CHAMBERS, AND SEYMOUR SPRAYREGEN 


A study of 500 normal erect posteroanterior chest radio- 
graphs was undertaken to determine the incidence of visuali- 
zation and size of the left superior intercostal vein in normal 
individuals. The vein produces a small “nipple” leteral to the 
aortic knob on 1.4% of normal erect posteroanterior chest 
films; its diameter can be up to 4.5 mm in normal patients. 
Dilatation of the vein beyond 4.5 mm is a useful sign of a 
circulatory abnormality warranting further study. Dilatation 
may be due to absence of the inferior vena cava, hypoplasia 
of the left innominate vein, congestive failure, portal hyperten- 
sion, Budd-Chiari syndrome, or superior or inferior vena caval 
obstruction. The differential diagnosis of an enlarged left 
superior intercostal vein includes mediastinal mass, espe- 
cially lymphadenopathy, and aneurysm of the arch of the 
aorta. 


The left superior intercostal vein appears on frontal chest 
films *as a small "nipple" projecting from the lateral 
aspect of the aortic knob [1] (fig. 1). It is not widely 
appreciated that this vein may be seen on erect postero- 
anterior chest radiographs as well as on supine studies. 
Previous reports [1, 2] emphasize the incidence and size 
of this vein on supine tomograms (fig. 2), where it has a Fig. 1.—Posteroanterior chest film of 19-year-5ld 
round configuration. The present study was &ndertaken esymptomatic female demonstrating normal aortic rip- 
to evaluate the incidence of visualization of the left peso), 

superior intercostal vein and its size on erect chest 
radiographs. The causes for dilatation of this vein and 
the differential diagnosis of an enlarged vein are also 
discussed. 





Materials and Methods 


Five hundred consecutive erect posteroanterior chest radio- 
graphs of patients without known cardiovascular cr pulmonary 
disease were examined at Montefiore Hospital and Medical 
Center for the presence of an aortic nipple. Inpatients and 
outpatients were included; children under the age of 10 were 
excluded. In addition to this random sample, nine eortic nipples 
previously encountered in normal patients were used in calcu- 
lating the normal diameter. The diameter was meesured as the 
length of a line extending from the lateral wall of the aortic knob 
to the lateral wall of the nipple, bisecting the nipple. 


Results 


Seven of the 500 radiographs (1.496) demonstrated an 
aortic nipple. The diameter ranged from 1 mm to 4 mm 
(mean, 2.3 mm; SD, 1.1 mm). Taking the mean plus 2 SD 
as the upper limit of normal, the diameter of the left 
superior intercostal vein on erect posteroanterior chest 
films is therefore normally less than or equal to 4.5 mm. 





Fig. 2. —Anteroposterior supine tomogram of 50- 
l f year-old male demonstrating normal appearance of 
This diameter tends to increase by 1-2 mm when the ‘eft superior intercostal vein (arrow). 
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Fig. 5.—Posteroanterior chest film showing mark- 
edly dilated left superior intercostal vein (arrow) in 54- 
year-old man with bronchogenic carcinoma and supe- 
rior vena caval obstruction. 
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Fig. 3.—A, Posteroanterior chest 
fiim of 40-year-old asymptomatic 
male demonstrating normal aortic 
nipple (arrow) 3 mm in diameter. B. 
Supine anteroposterior chest film of 
same patient showing increased di- 
ameter (5.5 mm) of left superior in- 
tercostal vein (straight arrow). Note 
dilated azygos vein (curved arrow). 





__ LEFT SUPERIOR 
INTERCOSTAL VEIN 
Fig. 4.— Frontal and lateral draw- 


ings of anatomy of mediastinal veins 
AORTIC ARCH showing origin and course of left 
superior intercostal vein. 


patient assumes a recumbent position (fig. 3) and tends 
to decrease with the Valsalva maneuver. 


Discussion 


The left superior intercostal vein arises from the con- 
fluence of the left second through fourth intercostal 
veins, and usually (7596) communicates with the acces- 
sory (superior) hemiazygos vein at its lower end [1] (fig. 
4). The vein descends vertically in the lateral vertebral 
gutter, then turns anteriorly adjacent to the aortic arch, 
to empty into the left innominate vein from behind I1, 3]. 

An aortic nipple has been reported to be present in 496 
of normal individuals on supine tomograms (two of 50 
normal adults) and in seven of 100 patients with known 
or suspected chest disease [1]. Another report found the 
aortic nipple to be present in 7.195 of anteroposterior 
tomograms [2]. We found an aortic nipple on 1.496 of 
normal erect posteroanterior chest films, indicating that 
the vein is not that uncommon in normal individuals. 

Our measurement of the diameter of the normal left 
superior intercostal vein (2.3 + 2.2 mm) is at variance 
with that described by Pagniez et al. [3] who reported a 
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Fig. 6.—25-year-old man with 
lymphoma. A, Small mass in region 
of aortic nipple (arrow). B, Film after 
lymphangiography showing con- 
trast material in region of previously 
noted mass (arrows). Lymphade- 
nopathy, not enlarged left superior 
intercostal vein, is present. 


Fig. 7. —Posteroanterior chest film of 38-year-old 
man with known sarcoidosis demonstrating hilar ade- 
nopathy and small mass (arrow) in region of aortic 
nipple. Mass most likely represents lymphadenopathy, 
as in fig. 6. 


normal diameter of up to 10 mm. It is uncleer from their 
article how this measurement was obtained. 

Dilatation of the left superior intercostal vein can be 
either congenital or acquired [3]. Congerital causes 
include absence of the inferior vena cava and hypopla- 
sia of the left innominate vein. Acquired conditions 
include congestive failure, portal hypertension, Budd- 
Chiari syndrome, and superior or inferior vena caval 
obstruction [3-5]. The left superior intercostal vein di- 
lates in these conditions because it is a channel of 
communication between the superior vena cava and the 
azygos-hemiazygos system. It is a remnant cf the upper 
left cardinal vein, and drains into a persistent left supe- 
rior vena cava when this congenital anomaly is present 





Fig. 8.—Posteroanterior chest film demonstrating 
mass in region of aortic nipple (arrow), which was 
proven to be small aneurysm of aortic arch. 


[3]. The vertical vein in anomalous pulmonary venous 
return is probably the left superior intercosta! vein [3]. 

The differential diagnosis of an enlarged left superior 
intercostal vein includes mediastinal tumors, lymphade- 
nopathy, and small aneurysms of the arch of the aorta. 
Figure 5 shows the posteroanterior chest film cf a 45- 
year-old man examined for persistent cough and oarse- 
ness. In addition to the mediastinal mass, narrowing of 
the left main stem bronchus, and hyperinflatior of the 
left lung, a rounded opacity 8 mm in diameter is noted 
lateral to the aortic knob and pointing laterally repre- 
senting a dilated left superior intercostal vein. These 
findings suggest the diagnosis of bronchogenic carci- 
noma with superior vena cava obstruction. which was 
confirmed clinically. 

Lymphadenopathy in a patient with lymphoma (fig. 6) 
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can cause a bulge lateral to the aortic arch, but it does 
not often have a discrete rounded appearance with an 
apex. However, the appearance of lymphadenopathy can 
very closely mimic that of an enlarged left superior 
intercostal vein. Figure 7 shows a round, pointed opacity 
lateral to the aortic knob in a patient with sarcoid and 
hilar adenopathy that cannot be differentiated from an 
enlarged left superior intercostal vein on this film. It did 
not change in size on recumbent films and was therefore 
felt to represent adenopathy. 

A small aneurysm of the aortic arch (fig. 8) can occur 
lateral to the aortic knob and mimic an enlarged left 
superior intercostal vein. In this case, the apex of the 
opacity points downward, whereas the apex of an en- 
larged left superior intercostal vein tends to point lat- 
erally or superolaterally. 

In summary, an enlarged left superior intercostal vein 
can usually be differentiated from small arch aneurysms 
or lymphadenopathy by the following criteria: the vein 
tends to maintain its pointed apex and generally ovoid 
configuration even when dilated, and the apex tends to 
point laterally or superolaterally. Ancillary findings 


suggestive of dilatation of the left superior intercostal 
vein are a lobulated left mediastinal contour (dilated 
hemiazygos system) and enlargement of the azygos vein. 
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Subglottic Edema in Acute Epiglottitis in Children 


GARY D. SHACKELFORD,’ MARILYN J. SIEGEL, AND WILLIAM H. McALISTER 


Analysis of airway radiographs of 20 children with proven 
acute epiglottitis revealed that five (25%) had, in addition to 
supraglottic edema, localized subglottic edema radiographi- 
cally indistinguishable from that seen in croup. In all five 
patients the etiologic organism was Hemophilus influenzae 
type B. 


Acute epiglottitis is a cause of rapidly progressive laryn- 
geal obstruction that usually occurs in children, most 
commonly in the preschool years [1-5]. The etiologic 
organism in most cases is Hemophilus influenzae type B 
(1, 6, 7]. Although the term epiglottitis has become 
familiar and is widely used to identify this condition, 
supraglottitis is probably more appropriate because of 
the usual involvement of all of the supraglottic struc- 
turese including epiglottis, aryepiglottic folds, and false 
vocal cords. However, it is not generally appreciated that 
extension of inflammatory edema into the subglottic 
region can occasionally occur in acute epiclottitis. We 
report subglottic involvement in five patients with epi- 
glottitis due to H. influenzae, documented n all cases 


with radiographs of the airway. " 


Subjects and Methods 


From 1970 to 1977, 44 children were admitted to St. Louis 
Children's Hospital with acute epiglottitis. All hcspital charts 
and radiographs were reviewed to analyze the clirical data and 
determine the presence of subglottic edema. In all cases the 
diagnosis was confirmed by direct visualization of the inflamed, 
edematous epiglottis. Twenty patients without airway radio- 
graphs and four with radiographs in the lateral projection only 
were excluded from further analysis. Of the remaining 20 
children, all had airway radiographs in the anteroposterior and 
lateral projections at the time of initial presentation and prior to 
any type of intubation. 

The lateral radiographs were analyzed for the well known 
signs of epiglottitis, including edema of the epiglottis and 
aryepiglottic folds, and obliteration of the laryngeal ventricle 
secondary to involvement of the false vocal cords [8-13]. Sub- 
glottic edema was evaluated in the anteroposterior projection, 
since we feel that the lateral projection is not as sensitive an 
indicator of mild narrowing. Only localized subglo:tic narrowing 
was considered abnormal, since it is known that collapse of the 
extrathoracic trachea can occur during inspiration in cases of 
obstruction at or immediately above the level of the glottis [14]. 
No attempt was made to grade the severity of subglottic narrow- 
ing, but cases of questionable narrowing were considered 
normal. Compared with the shouldered appeerance of the 
upper margins of the normal subglottic trachea (fig. 1), sub- 
glottic edema was manifested by symmetric fusiform narrowing 
localized to the area immediately below the true cords. 
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Results 


All patients with airway radiographs had typical fea- 
tures of epiglottitis in the lateral projection (fig. 2). Of 
the 20 children with adequate anteroposterior and ateral 
preintubaton airway radiographs, five had localized 
subglott c edema in addition to the usual sicns of epi- 
glottitis (fig. 3). The clinical data in these fiwe patients 
are summarized in table 1. In all five there was bacterio- 
logic confirmation of H. influenzae type B infection. Stri- 
dor was described in two patients, but in nei-her was it 
the dorrinant clinical feature. Three patients were man- 
aged with nasotracheal intubation and two with trache- 
ostomy. All made uneventful recoveries. 


Discussion 


Acute epiglottitis as a clinical entity distinc: from 
croup, or laryngotracheobronchitis, has been recog- 
nized fcr nearly 40 years [6]. In croup, which is usually of 
viral etiology, there is localized subglottic edema with no 
swelling of the supraglottic structures. In acute epiglot- 





Fic. 1.—Normal anteroposterior airway radiogreph in 19- 
montk-old child showing true vocal cords at leve of inferior 
exten: o: air-filled pyriform sinuses. Subglottic airway has shoul- 
dered appearance, with superolateral convexity of upper margins. 
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titis there is marked inflammatory edema of the epiglottis 
and other supraglottic structures. The subglottic airway 
is usually uninvolved. It has been postulated that the 
close adherence of the mucosa to the vocal cords pre- 
vents involvement of the cords and extension into the 
subglottic region [4, 5]. However, microscopic extension 
of the inflammatory process into the laryngotracheo- 





Fig. 2.—Case 5. Lateral airway radiograph showing markedly 
swollen epiglottis with encroachment on valleculae. Subglottic 
edema is not as apparent in this projection as in fig. 3E. 


bronchial tree has been described in some autopsied 
patients [7]. There are also scattered clinical reports that 
mention the occasional presence of subglottic edema in 
acute epiglottitis [15, 16]. 

Our study was performed to determine the frequency 
of subglottic edema, as determined by airway radio- 
graphs. Of the 20 children with radiographs suitable for 
analysis, five (2596) had subglottic edema, indistinguish- 
able from the type seen in croup. In all five cases the 
causative organism was H. influenzae type B. While the 
coexistence of croup as a cause for the subglottic edema 
cannot be excluded, it is very unlikely on the basis of 
analysis of the case histories (table 1), with the possible 
exception of case 5. In two of the five children stridor 
was described, but it was not further characterized. 

Except for a single report of subglottic narrowing 
detectable on a radiograph of a child with acute epiglot- 
titis [15], reports dealing with radiographic findings in 
this condition have not mentioned the presence of sub- 
glottic edema. They have emphasizec the lateral projec- 
tion, and in some institutions this is the only view 
obtained in cases of possible acute upper airway ob- 
struction. In our study we analyzed subglottic narrowing 
in the anteroposterior projection, not only because we 
have found detection of mild narrowing to be unreliable 
in the lateral projection, but also in order to exclude 
cases of inspiratory extrathoracic tracheal narrowing 
due to supraglottic obstruction [14]. It is understandable 
that subgfbttic edema would not be readily detectable 
clinically, due to its obscuration by the striking supra- 
glottic pathology. 

The presence of subglottic edema in our patients had 
no effect on their management or clinical course. We 
report our findings to document a little known feature of 
acute epiglottitis and in order to emphasize the impor- 
tance of the lateral airway projection to differentiate 





Fig. 3.— Anteroposterior airway radiographs of five patients who exhibited subglottic edema showing in all cases, fusiform narrowing localized to 
immediate subglottic region, indistinguishable from croup. A, Case 1. B, Case 2. C, Case 3. D, Case 4. E, Case 5. 
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E 
TABLE 1 
Summary of Clinical Data 
———————— = ———————————————————— ——————— 
Case nn LL: ; l 
and Age Clinical Presentation Strider Bacteriologic Data 
i (years) 
ae M,3 Known seizure disorder; admitted with seizure No Blood culture, H. influenzae type B 
and 1 day history of fever; respiratory distress 
developed immediately after admission 
B od dis M, 1?/3 Fever for 1 day; acute onset of respiratory distress No Blood culture, no growth; blood countercurrent 
a few hours before admissior immunoelectrophoresis, positive for H. influ- 
enzae type B 
OP ME M.5 Mild sore throat for 5 days; fever for 1 day; acute No Blood culture, H. influenzae type B; tracheal 
onset of difficulty swallowing and worsening aspirate, normal flora 
sore throat about 12 hr before admission 
eras M,3 Onset of fever and drooling 12 ^nr before admis- Yes Blood culture, H. influenzae type B; epiglottis 
sion; 4 hr history of stridor culture, normal flora 
i s M, 3 Sore throat and fever beginning 2 days before Yes Blood culture, H. influenzae type B; blood coun- 


admission; stridor for 16 hr 


a a MOO 


epiglottitis from croup. In the anteroposterior projection 
these two very different conditions may be indistinguish- 


able. 
€ 
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Pneumopelvigraphy in Childhood 


PATRICK D. LESTER’: * AND WILLIAM H. McALISTER' 


Pelvic pneumography was performed in 150 caildren, in- 
cluding those with precocious puberty, suspected pelvic 
masses, abdominal pain, virilization, ambiguous genitalia, 
gonadal dysgenesis, Stein-Leventhal syndrome, amenorrhea, 
and contralateral inguinal hernia detection. Pneumography 
proved safe, accurate, and easy to perform. However, ad- 
vances in sonography have limited the use of pneumography 
primarily to the investigation of infant intersex prcblems and 
confirmation of idiopathic precocious puberty in tre infant or 
very young girl. 


Pelvic pneumography was first introduced approximately 
60 years ago [1]. It has not been widely used ia children 
despite clinical value, low morbidity, and the ease with 
which the examination is performed. Although ultra- 
sound has replaced pneumography for some »roblems, 
other indications for pneumography remain. We report 
our experience with this procedure in 150 infants and 
children over a 15 year period. 


Subjects and Methods 


The procedure was used in 118 girls to evaluate precocious 
puberty, hirsutism, amenorrhea, Turner syndromes ambiguous 
and abnormal genitalia, suspected pelvic masses, mebile pelvic 
calcifications, and unexplained abdominal pain (tabe 1). In 32 
apparent male children it was performed to evaluate intersex 
problems and to detect contralateral open peritoneal sacs in 
patients with clinically unilateral inguinal hernias (table 1). 

The method of pelvic pneumography is similar »o that de- 
scribed in the literature [2]. All patients except in'ants were 
premedicated with Demerol (1 mg/kg) and Phenercan (1 mg/ 
kg) and given a Dulcolax suppository the evening before and 
1 hr before examination. 

A preliminary film of the pelvis was obtained in the prone 
position so that the pelvic bones were barely visible. “he patient 
was then placed in a supine position. After sterile cleansing and 
local anesthesia, a 20-22 gauge plastic sheathed reedle was 
inserted into the peritoneal cavity in the midline between the 
umbilicus and the pubic symphysis. The intraperitoneal position 
was confirmed by injection of a small amount of con rast agent 
(50% Hypaque or Conray-60) under fluoroscopic ccntrol. The 
needle was withdrawn leaving the plastic sheath in place. This 
allowed more gas to be injected if needed and faci itated gas 
removal at the termination of the procedure. Nitrous oxide was 
introduced into the peritoneal cavity utilizing a syringe, tubing, 
and three-way stopcock. The end point of gas adrrinistration 
was a slightly distended but not a tense abdomen [3]. An 
alternative approach to calculating an adequate amaunt of gas 
is the formula 800 ml/m? [2]. 

After distention of the abdomen, older children were placed 
in a prone position on the x-ray table and immobilized with a 
shoulder harness. Infants and young children were restrained 
by an octagon board which was placed on the foot bcard of the 
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x-ray table. The table was tilted to a 45° Trendelenburg position, 
and five basic radiographs were obtained with the central ray 
centered on the coccyx and at 1 m distance: (1) the central ray 
perpendicular to the floor; (2) the central ray angled 10° caudad; 
(3) the central ray angled 20° caudad; and (4) both 30° oblique 
positions at 10° caudad angulation. The second and third 
radicgrapas can provide a stereoscopic pair. 


Results 
Complicetions 


In 150 »xaminations, there were no serious complica- 
tions. One bladder and two intestinal punctures oc- 
curred, but the patients experienced no adverse effects. 
Prior to the use of contrast agents for needle localiza- 
tion, nine patients had extraperitoneal injecticn of gas. 
Radiographs in these patients showed an “empty” or 
gas-'illed pelvis without internal genital structu-es. Post- 
procedural pain, especially shoulder pain in clder chil- 
dren, was diminished by removing gas at the end of the 
procedur. While we could not determine the incidence 
of this pan in this retrospective analysis, it was apprecia- 
ble enough to warrant premedication of later patients in 
the series. 

Although gas embolism was thought possible, we had 
no cases and the risk was considered negligible because 
nitrous oxide is highly soluble in body fluids. Pneumo- 
thorax, pneumomediastinum, or pneumopericardium 
through diaphragmatic defects did not occur nor did 
vessel lacerations. While not a complication, a full blad- 
der or rectum may distort and obscure the rep-oductive 
tract, making interpretation of the examination difficult. 


Normal Pneumogynogram 


The ncrmal structures identified on femae pelvic 
pneumog-aphy are illustrated in figure 1A. We were 
unable to locate any large series describing radiographic 
measurements of ovarian and uterine sizes in young 
children. The ovarian and uterine measurements we 
used were obtained from two sources: (1) five 5ostmor- 
tem pnetmogynograms on prepubertal girls prior to 
autopsy to determine magnification factors; and (2) au- 
topsies on 15 girls without pneumogynograms Ovarian 
sizes (uncorrected for magnification) were considered 
abnormal y large if they were greater than 22 mm x 11 
mm under the age of 5 years and 27 mm x 14 mm from 6 
years to puberty. The uterus and ovaries started to 
enlarge prior to clinical puberty. The pubertal ovaries 
ranged from 24-45 mm x 15-40 mm. The infantile and 
prepubertal female uterine diameters were under 15 mm 
(transversa) x 10 mm (anteroposterior). 
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TABLE 1 
Clinical Indications for Pelvic Pheumography 














Clinical Problem No. Age Range 


Girls: 
Precocious puberty............ 71 
Intersex; gonadal dysgenesis; 
hypomenorrhea and 
amenorrhea; vaginal absence 21” 
?Stein-Leventhal syndrome and 


6 weeks-7 years 


Newborn-16 years 


androgen excess ............ 11 11-15 years 
Chronic abdominal pain ....... 6 3-14 years 
? Pelvic mass; pelvic 

PSICIIERBOD. Lauooosssmasskkn 9 1 month-14 years 

Boys: 

Contralateral inguinal hernia 

IESU sorana cce bien 22 1-18 months 
Intersex problems ............. 8 Newborn-16 

months 

Chronic abdominal pain; 

TROIS OSS ioeecooso terris 2 6 years 

ZEE dos adivar aca dead y 150 


* Three of these were true hermaphrodites. 


Weigin and Stevens [4] stated that the ovarian area in 
adults is 3.7-14.6 cm? (mean 9 cm?) and the uterine area 
is 15-53 cm? (mean 33.7 cm?). Thomas et al. [5] used a 
formula to help distinguish normal from abnormal adult 
ovarian sizes. Adult ovaries are generally one-fourth to 
one-third the size of the uterus. 


Isosexual Precocious Puberty 


Isosexual precocious puberty was the most common 
indication for pelvic pneumography (71 girls). Of the 55 
girls ultimately diagnosed as having idiopathic isosexual 
precocious puberty, 45 showed uterine and bilateral 
ovarian enlargement (fig. 1B). Occasionally the ovarian 
enlargement was mildly asymmetric. Ten had normal 
ovaries and uteri. 

Of five patients with isolated premature breast devel- 
opment, one was normal while four had ovarian and 
uterine enlargement. The latter four patients developed 
the full syndrome of precocious puberty. Two girls with 
only early pubic hair development had norma! pelvic gas 
studies and did not develop other signs of precocious 
puberty. 

Ovarian neoplasms, not a common cause of preco- 
cious puberty, were found in two patients and were both 
granulosa cell tumors. In neither patient was there a 
palpable pelvic mass, nor did the clinical and biochemi- 
cal data allow separation of ovarian tumor from idi- 
opathic precocious puberty. 

In precocious puberty with obvious central nervous 
system abnormalities, pelvic pneumography was not 
done, although there were four patients with uterine and 
ovarian maturation whose central nervous system le- 
sions were revealed later. Three patients with precocious 
puberty from subsequently proven exogenuous estrogen 
administration had normal pelvic pneumograms. 


Primary Androgen Excess 


In girls with virilization, pneumography for evaluation 
of an ovarian tumor was employed only if an adrenal 


etiology was not apparent clinically, biochemically, or 
radiographically (fig. 2). Of three patients studied for 
potential ovarian masses only one was shown to have a 
mass, pathologically a Sertoli-Leydig cell tumor. The 
other two children had adrenal lesions, one a carcinoma 
and the other adrenal hyperplasia. Both were diagnosed 
at surgical exploration. 


Stein-Leventhal Syndrome 


Pneumogynograms were performed on eight patients 
to confirm the clinical suspicion of Stein-Leventhal syn- 
drome[4] and to exclude in two of these patients a 
possible virilizing ovarian tumor. Six patients had bilat- 
eral ovarian enlargement compatible with the Stein-Lev- 
enthal syndrome (fig. 3). Distinct cysts were identified in 
two patients. The diagnosis was confirmed by laparot- 
omy and/or laparoscopy in three patients. In three oth- 
ers, the clinical findings and the pneumogynograms 
were felt to be sufficiently diagnostic to exclude further 
invasive procedures. Clinical follow-up studies have con- 
tinued to support the diagnosis of polycystic ovaries in 
these patients. Two patients had normal pelvic studies, 
and both were lost to follow-up. ? 


Gonadal Dysgenesis, Teenage Amenorrhea, and Hypo- 
menorrhea 


Fourteen of 15 girls in this category had abnormal 
pelvic gas studies. The pneumogynographic findings of 
classic gofħadal dysgenesis were an infantile uterus and 
"streak" or tiny longitudinal gonads (fig. 4A). Some 
mosaic Turner syndrome patients had asymmetric ovar- 
ian development and a more developed uterus than in 
the classic Turner syndrome. Pelvic pneumography was 
a helpful confirmatory study in these nonclassic or ques- 
tionable gonadal dysgenesis patients. We searched for 
malignant tumor development in streak gonads when 
virilization was present or when the karyotype contained 
a Y chromosome; one nonpalpable malignant tumor was 
found. Three phenotypically normal patients with amen- 
orrhea were found to have the "unilateral streaked ovary 
syndrome" with small ovaries on one side, streak ovaries 
on the other, and infantile uteri (fig. 4B). One patient 
with amenorrhea had normal ovaries but an absent 
uterus. 


Intersexuality 


Fourteen patients with abnormal or ambiguous exter- 
nal genitalia were studied to determine the structure of 
the internal genitalia. In male pseudohermaphroditism 
and testicular feminization syndrome, pneumogyno- 
grams failed to show internal female reproductive or- 
gans. However, nonpalpable gonads could be demon- 
strated in the inguinal canals of patients with testicular 
feminization when the gas passed into open peritoneal 
inguinal sacs (fig. 5). Internal female anatomy was found 
in three patients with abnormal genitalia, subsequently 
shown to be true hermaphrodites, thus altering clinical 
management. 

Three sex chromatin-negative patients with masculin- 
ized genitalia were examined and had a gonad proven to 
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Fig. 1. —A, Normal 4-year-old girl. 
O = ovaries, u = uterus. B, 4-year-old 
girl with idiopathic precocious pu- 
berty. Bone age was accelerated to 7 
years. Breast development started at 
2'/2 years. Clinical 7 year follow-up 
confirmed original diagnosis. 


` 
po — - 


ER 
NEN M. 


Fig. 2.—Sertoli Leydig tumor. 15-year-old masculinzed female had 
menarche at 11 years but no menses since age 12. Presumptive diagnosis 
was adrenal hyperplasia, adolescent onset. Pneumogram shows tumor 
(T) (arrows) projecting off right ovary. Tumor was removed surgically. 
U = uterus, O = ovary. 





be a testes on one side, a streak gonad on the other, and 
an infantile uterus. They were diagnosed es mixed go- 
nadal dysgenesis syndrome. 

Pneumogynography demonstrated normal-appearing 
ovaries and uterus in a girl with congenital absence of 
vagina. 





pre 
. 
- 
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Fig. 5. — Stein-Leventhal syndrome. 11-year-old femal» with hirsutism 
and a hoarse voice for 6 months. Both ovaries are moderately enlarged. 
Diagnosis was confirmed at laparoscopy. 


Nonfunctioning Masses and Other Conditions 


Pneumogynography was used to evaluat2 questiona- 
ble pelvic masses (eight patients), mobile relvic calcifi- 
cations (two patients), and chronic pelvic pain (seven 
patients). Of eight patients with questionable pelvic 
masses, gas studies were abnormal in four. One had a 
fluid-filled fallopian tube several years after a lumbar 
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Fig. 5.—Testicular feminization syndrome. 10-month-old "girl" had 
prominent clitoris. Pheumogynogram did not demonstrate any internal 
female genital structures. Gonads in scrotal folds were surgically proven 
to be testes (T). 


subarachnoid-tubal shunt for hydrocephalus. Two der- 
moids and one follicular cyst (fig. 6) were found and 
subsequently proven in the other three patients. 

Two patients with mobile calcified pelvic masses on 
plain abdominal radiographs had absence of one ovary 
on pneumography (fig. 7). Surgery confirmed the free 
intraperitoneal location of the calcifications and the 
absence of one ovary. These were thought to represent 





Fig. 4.—Gonadal dysgenesis. A, 6- 
year-old girl with features of Turner 
syndrome and classical radiographic 
findings of miniature uterus and 
streak gonads. B, 14-year-old female 
with mosaic Turner syndrome and oli- 
gomenorrhea. Note ovary on left but 
small hypoplastic right ovary and in- 
fantile uterus. Laparotomy confirmed 
ovary with cysts in left ovary. 


Fig. 6.— Large proven follicular cyst (C ) in 13-year-old girl! with 
right lower quadrant pain. 


examples of torsion of the ovary, with subsequent infarc- 
tion and spontaneous amputation. 

Of the seven patients with chronic pain, five were 
normal. One patient showed pelvic adhesions presum- 
ably secondary to earlier abdominal trauma. This latter 
patient was managed medically and became asympto- 
matic. One patient with a clinically suspected intermit- 
tent ovarian torsion had an enlarged ovary confirmed 
surgically, giving support to the clinical diagnosis. She 
was asymptomatic following oophorectomy. 

Twenty-two infant boys with clinical unilateral inguinal 
hernias had pelvic pneumography to detect contralateral 
open peritoneal inguinal sacs. The condition was shown 
in 12 patients who underwent bilateral inguinal surgery. 
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Fig. 7.—Calcified free ovary in 12- 
year-old girl with abdominal pain [6]. 
A, Plain film shows calcified pelvic 
mass. B, Pneumogynogram failed to 
demonstrate right ovary. This repre- 
sented spontaneous torsion of ovary 
with infarction and amputation. There 
was surgical confirmation. U = uterus, 
O = ovary. 


To date none of eight patients with a unilateral inguinal 
hernia sac and a normal contralateral side has developed 
a hernia on the contralateral side. Four of these patients 
were @st to follow-up. 


Discussion 


Physical examination of the internal genitalia is diffi- 
cult in infants and young children. Pneumography has 
been a valuable adjunct to the clinical and laboratory 
findings in evaluating pediatric sex-endocrine disorders. 
It has been helpful in circumventing laparotomy and 
laparoscopy, since the radiographic findings correlate 
well with both the clinical and histopathologic diag- 
noses. The only contraindications are acute peritonitis 
or severe chronic pulmonary disease. 

In our patients, the most frequent use of pelvic pneu- 
mography was to evaluate isosexual precocious puberty 
in infants and young girls. Unfortunately, there are no 
clinical or biochemical measurements that can clearly 
separate the three general causes of precocious puberty 
in girls, namely cerebral, ovarian, and idiopathic [7-10]. 
This is in part due to pulsatile gonadotropin release and 
the estrogen level overlap in each of these situations. Yet 
it is important to establish a correct diagnosis of preco- 
cious puberty to guide and to counsel parents. Preco- 
cious puberty of any cause leads to acceleration of 
maturation and subsequent shortening of stature. Felvic 
pneumography aids in establishing the diagnosis, assur- 
ing the clinician, and excluding precocious breast or 
pubic hair development unassociated with precocious 
puberty. In our series the majority of patients were found 
to have idiopathic sexual precocity. Nonpalpable ovarian 
tumors occurred in only two girls [11]. 

Pelvic pneumography was helpful in patients sus- 
pected of having the Stein-Leventhal syndrome. The 
ovaries were shown to be bilaterally enlarged, and occa- 
sionally distinct cysts were identified. A nonpalpable 
virilizing ovarian tumor was revealed in one patient. 

The majority of patients with gonadal dysgenesis or 
Turner syndrome did not need pelvic pneumography for 
diagnosis, but it was useful in diagnosing mosaic Turner 





syndrome, n guiding the use of estrogen therapy, and in 
detecting gonadal tumors [12-14]. In other patients with 
amenorrhea, absent or hypoplastic gonads or uteri can 
be identified [15]. 

In intersex problems the genital anatomy remains the 
single most important factor in determining the rearing 
sex, more important than the gonadal or chromosomal 
sex. Pelvic 5neumography was useful in helping deter- 
mine the internal anatomy of these patients [16, 17]. For 
example, absence of internal genital structures sup- 
ported the diagnosis of male pseudohermaphroditism 
[18]. Nonpaloable gonads were identified in the inguinal 
canals in males with testicular feminization syndrome. 
Ovaries and a uterus were identified in a girl with con- 
genital absence of the vagina [19]. Other abnormal 
conditions in which pelvic pneumography was helpful 
included true hermaphroditism and mixed gonadal dys- 
genesis. However, although pelvic pneumography can 
identify a gonad, it is limited by its inability to determine 
function or histology. 

Pelvic pneumography was of value to confirm the 
presence oí questionable pelvic masses or an ovarian 
origin for miaratory pelvic calcifications [6]. Pneumog- 
raphy in abdominal pain was useful in our series once in 
supporting a clinical suspicion of intermittent ovarian 
torsion. In that patient one ovary was modestly enlarged 
leading to corfirmatory surgery. 

Positive contrast herniography is preferred over pelvic 
gas studies fo: detection of contralateral inguinal hernia 
in male infants. However, the latter can be used in 
patients with & history of sensitivity to iodine-conta ning 
contrast agents. After age 2 months, about 4096 of males 
with a clinical! unilateral inguinal hernia will have cortra- 
lateral open peritoneal sacs, and half of these chilcren 
(2096 of the total) eventually develop a clinically evicent 
hernia [20]. 

Sonography has affected the indications for pe'vic 
pneumography Currently ultrasonography is preferred 
for evaluating ovarian tumors and uterine and ovarian 
enlargement in older girls suspected of having preco- 
cious puberty [21]. However, internal genital structures 
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in infants and young children are frequently below the 
range of resolution of gray scale sonography. In this age 
group pneumography is favored over sonography for 
depicting the uterus and gonads, particularly in patients 
with precocious puberty or intersex states. 

Improved clinical and laboratory diagnoses have re- 
sulted in infrequent use of both pneumography and 
sonography in the evaluation of Turner syndrome. Son- 
ography has a limited role in the workup of intersex 
problems in the infant age group because of the small 
size of the internal pelvic organs. However, sonography 
is preferred for demonstrating ovarian tumors, polycystic 
ovaries, internal genital structures in amenorrheic pa- 
tients, and pelvic masses. 

Undoubtedly advances in pelvic sonography and pos- 
sibly computed tomography will progressively narrow 
the use of pelvic pneumography. At present it remains a 
valuable tool in the evaluation of internal pelvic struc- 
tures in children, especially infants and younger children 
with intersex problems or isosexual precocious puberty. 
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Radiographic Findings in Ovarian Teratomas in Children 


MARILYN J. SIEGEL,’ WILLIAM H. McALISTER, AND GARY D. SHACKELFORD 


Twenty-one infants and children with ovarian teretomas are 
reported. Calcification or ossification occurred in 68%, a 
higher figure than quoted in prior series. Teeth were recog- 
nized in 29% of these. A lucent fat-containing mass was 
appreciated in only two patients. In younger children the 
tumor was more frequently abdominal rather thar pelvic. In 
two patients the tumor was malignant. A patient with an 
amputated freely mobile teratoma is reported in detail and the 
differential diagnosis of mobile abdominal calcifications dis- 
cussed. 


Ovarian teratomas are uncommon tumors in infants and 
children. We have reviewed our experience and summa- 
rized the clinical presentations and radiograph c findings 
in 21 patients. One patient with an amputated calcified 
teratoma that migrated throughout the abdominal cavity 
is rep&rted in detail. 


Clinical Features 


Between 1963 and 1977, 23 patients with surgically 
confirmed ovarian teratomas were seen at St. Louis 
Children's Hospital. Adequate radiologic studies were 
available for retrospective review in 21 ofethese 23 
patients, and this group forms the basis of the current 
study. The age range was 14 months-14 years, with five 
patients 3 years or under. In 16 symptomatic patients the 
clinical presentation was as follows: palpable mass, 
eight; abdominal pain, four (two patients with torsion); 
abdominal pain and a palpable mass, four. In *he remain- 
ing five patients the ovarian tumor was an incidental 
radiographic finding. Two of the teratomas were malig- 
nant. 


Radiographic Findings 


All patients had plain abdominal radiography and a 
majority underwent excretory urography. Some of the 
patients had barium studies of the colon and pelvic 
ultrasonography. Calcification or ossification was seen 
in 15 patients (68%). In six of 21 patients (29%) there 
were recognizable teeth. A noncalcified soft tissue mass 
with the same density as surrounding tissue was ncted 
in four patients (1796). Two of 19 cases showed a relative 
radiolucency consistent with fat, and in two additional 
patients radiolucency was detected when the specimens 
were radiographed in water. There were no bilateral 
tumors. 

In nine patients (43%) the tumor was primarily intraab- 
dominal rather than pelvic in location. In neither of the 
patients with a malignant teratoma was the primary 
tumor calcified, although in one patient retroperitoneal 
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metastases contained calcification. Mild reversible hy- 
dronephrosis was seen in six patients and was -elated to 
the size and location of the mass. One patient with a 3 x 
2.5 cm benign teratoma containing a well formed tooth 
had a normal abdominal radiograph 2'/2 years earlier. A 
patient with an unusual irregular mobile abdominal cal- 
cification is reported below. 


Case Report 


A 14-month-old female who 3 months earlier had received a 
ventriculooeritoneal shunt for communicating hyd-ocephalus 
was readmitted for evaluation of a mobile abdominal caicifica- 
tion notec on postoperative shunt radiographs. There was no 
histcry suggestive of prior episodes of abdominal pain. Physical 
examination was normal. Left upper quadrant calcif cation was 
an incidental finding on the initial ventriculoperitcneal shunt 
series (fig. 1A). Excretory urography demonstrated migration of 
the calcifc densities to the right lower quadrant as well as 
absence of the right kidney and compensatory hypertrophy of 
the left kidney (fig. 1B). In view of the mobility of tre caicifica- 
tion, a d'agnosis of ovarian teratoma on a long stalk was 
postulated. 

At surgary a 7.5 x 4.5 x 1 cm gray free-floating cystic mass 
was found in the abdominal cavity. The right ovary and fallopian 
tube were normal; however, the left fallopian tube ended 
blindly. Pathologically the mass was a cystic structure contain- 
ing focal calcification in necrotic material that in part resembled 
squamous epithelium, compatible with an infarcted cystic tera- 
toma (fig 2). 


Discussion 


Ovarien teratomas constitute less than 2% of abdomi- 
nal masses in prepubertal girls, with benign cystic tera- 
toma being most common [1-3]. The vast majority of 
reportec teratomas have been in adolescent girls, with 
rare occurrences under age 4 [4]. In our series, 11 of 21 
patients were 10 years of age or below, and five patients 
were 3 years or under. 

Teratomas of the ovary are usually not disccvered until 
they grow large enough to produce a palpable mass or 
twist om their pedicle and cause abdominal pain. A 
smaller number of cases are detected as an incidental 
finding on abdominal films. 

In the patients analyzed we noted a slig tly higher 
incidence of calcification or ossification (68%) than the 
quoted figures of around 50% [5, 6]. Recognizable teeth 
were p'esent in 2996 of teratomas. This agrees with 
previous reports in which 22% of ovarian teratomas 
showed teeth radiographically, permitting a specific di- 
agnosis [6]. Almost one-half of our patients with ovarian 
teratorras presented with an abdominal rather than a 
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Fig. 2.— Specimen radiograph of resected teratoma. 
surrounded by air, revealing irregular calcifications. 


pelvic mass. This was especially true of younger patients. 
Only two patients were recognized preoperatively as 
having fat in the tumor, but radiolucency was noted in 
two additional cases on specimen radiographs. None of 
our patients had bilateral tumors, although these have 
been reported in 10% of cases. 

Radiologic differentiation of benign and malignant 
ovarian teratomas may be difficult, but a useful distin- 
guishing feature is evidence of metastases, such as 
invasion or ascites. Local or distant extension of malig- 
nant teratomas occurs in 30%-50% of cases [7]. Neither 
of our patients with a malignant teratoma had calcifica- 
tion of the primary tumor, although metastases were 
calcified in one patient. That patient was still alive after 2 
years. The other patient died. Malignancy can occur in 
ovarian teratomas with calcification or ossification. al- 
though it was not noted in our series. 

Asymptomatic ovarian infarction and amputation pre- 
sumably resulting from torsion with ischemia has been 
reported as an incidental finding in adults at surgery and 
autopsy [8]. In our asymptomatic patient with migrating 


Fig. 1.--A, Anteroposterior film 
from ventriculoperitoneal shunt se- 
ries showing calcifications (arrow) 
in left upper abdomen. B, Antero- 
posterior film during urography 
showing migration of calcifications 
(arrow) to right lower abdomen over- 
lying sacroiliac joint. Compensatory 
hypertrophy of left kidney demon- 
strated. 


calcifications, it is conceivable that there was chronic 
torsion with insidious amputation of the ovary resulting 
in a freely mobile abdominal mass. 


e 
Differential Diagnosis of Migratory Peritoneal 
Calcification 


Migratory calcification seen within the abdomen in 
childhood can be due to an autoamputated calcified 
ovary [9, 10]. A distinguishing feature of five amputated 
calcified ovaries that we have noted is their ovoid shape. 
In contrast, the calcification and ossification in the 
teratomas are somewhat irregular. Radiologic differen- 
tiation of the pedunculated ovarian teratoma from an 
amputated teratoma may be impossible. Other causes of 
mobile abdominal calcifications include amputated ap- 
pendices epiploicae [11], deposits in omentum [12], 
mumified pieces of free small bowel, various enteroliths, 
liquid calcification in a psoas abscess, gallstones, and 
omental or mesenteric cysts. Opaque intraperitoneal and 
intraluminal gastrointestinal foreign bodies are addi- 
tional considerations. Many of these conditions can be 
differentiated with plain radiographs in multiple projec- 
tions and appropriate contrast studies, although the 
diagnosis may not be made until the patient is surgically 
explored. 
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Mailed Thermoluminescent Dosimeter Determination of Entrance Skin 
Exposure and Half-Value Layer in Mammography 


JOHN F. WOCHOS,' GARY D. FULLERTON,':? AND LARRY A. DeWERD' 


A method of providing in vivo measurement cf entrance 
skin exposure for mammography using mailed t»ermolumi- 
nescent dosimeters has been developed. The dosimeters are 
calibrated to '?"Cs (662 keV), and a correction is applied to 
account for energy response. A mailed dosimeter packet 
which can be used to measure the half-value layer at mam- 
mography energies is also described. The results for both 
systems agree well (to within 1096) with careful icn chamber 
determinations. These dosimeter measurements provide a 
simple, inexpensive means to reliably determin? exposure 
and to monitor machine parameters on a periodic basis. 


The general consensus in the medical prcfession at 
present is that the most specific procedure for early 
breasf cancer detection is mammography. Hcwever, ac- 
companying recent increases in numbers cf mammo- 
grams performed per year is a growing concern for long- 
term effects of radiation [1-3]. This indicates the impor- 
tance of measuring the radiation to the breast. The many 
problems associated with the measurement of dose to 
the breast include the variation in size and c *mposition 
of breast tissue and the difficulties associated with mea- 
surement of low energy x-rays. The most well defined 
measurement which can be made is the en:rance skin 
exposure. Special ion chambers, which are expensive 
and require skilled operators, have been cesigned to 
accurately measure the exposure at these low energies. 
The Midwest Center for Radiological Physics, in associ- 
ation with the University of Wisconsin Medical Physics 
Laboratories, has developed a less expensive, simple 
procedure to make in vivo measurements of entrance 
skin exposure. Lithium fluoride thermoluminescent do- 
simeters are placed on the breast during the mammog- 
raphy examination and then sent to our laboratory for 
evaluation. 

The center initiated this mailed dosimeter service in 
1974 as a supplement to annual ion chamber measure- 
ments of skin exposure at the four Naticnal Cancer 
Institute/American Cancer Society Breast Cancer Detec- 
tion Demonstration Projects in the Midwest recion. The 
service provides a good indication of the stability of both 
machine and procedural factors involved ir patient ex- 
posure and a direct measure of the patient's skin expo- 
sure. Agreement between these values and calculated 
skin exposure for ion chamber measurements gives 
confidence in both techniques. 


Received March 7, 1978; accepted after revision June 22, 1978. 





Materials and Methods 


Harshaw TLD-100 ribbons 3.2 x 3.2 mm? and either C.9 mm 
or 0.4 mm thick were used. About 1,000 dosimeters were initially 
annealed at 400°C for 1 hr, cooled to room temperature ir about 
5 min, and then annealed at 80°C for 24 hr. After this initial 
annealing procedure, the dosimeters were all exposed tc about 
1 R with a '?'Cs source (662 keV y-ray). The dosimeters were 
then read with either an Eberline model TLR5 o* a Harshaw 
model 3000 using a nitrogen purge. They were sorted into 
groups with a sensitivity range of about 296. After sorting was 
completed, we no longer identified individual dosimeters, but 
identified groups or "calibration sets” of at least 25 dos meters 
each. 

In preparation for mailing, 17 dosimeters from ez calibration 
set were heat sealed in polyethylene (about 0.1 mm thick) to 
provide ease of handling while maintaining the necessary clean- 
liness for accurate dosimetry. The mailed packet consisted of 
10 individually packaged dosimeters for patient measurements, 
one sachet of four dosimeters for x-ray machine consistency 
check, and one sachet of three to monitor background expo- 
sure. Simple instructions are sent with the dosimeters. 

Five patients are randomly chosen by the technician for 
exposure monitoring. For each patient, one dosimeter is taped 
on the beam entrance side, center of the breast, for the 
craniocaudad view and then another is placed on th» beam 
entrance side of the other breast for the lateral view. The 
technician records the kilovoltage, amperage, time, source- 
receptor distance, and approximate breast thicknsss for each 
view. This information is returned to the physics center with the 
dosimeters. 

The output consistency of the mammography urit was moni- 
tored by exposure of four dosimeters packaged in a single 
sachet on top of a Lucite cylinder (10 cm diameter. 5 cm thick). 
The conditions of irradiation (kilovoltage, amperage, time, and 
tube-to-skin distance) were selected by the radiologist to best 
represent typical use. These machine settings were repeated for 
all subsequent consistency measurements. 

For each set sent, four to six dosimeters fram the same 
calibration set were exposed to '?'Cs. Since the thermo umines- 
cent exposure response is greater at the lower energ es used 
for mammography, an energy correction factor relative to the 
'87Cs thermoluminescent calibration has to be applied. The 
energv correction curves (fig. 1) were derived from corrparative 
measurements with a special mammography chamber on an x- 
ray unit. Energy correction factors have been deterrrined for 
both 0.9 mm and 0.4 mm thick ribbons, with and without 
backscatter in each instance. At low photon enercies t»e expo- 
sure response of the dosimeters also depends on their thickness 
due to self-absorption. We used the energy correction factors 
determined with backscatter from a breast phantom (Lucite 
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Fig. 1. — Energy correction curves used to correct thermolumi- 
nescent reading from mammography exposure to '?'Cs calibra- 
tion exposure. Top curve indicates free in-air measurement; 
bottom curve indicates measurement with 10 cm diameter back- 
scatter. Uncertainty in these measurements is estimated to be 4%. 
HVL - half-value layer. 


cylinder 10 cm diameter and 5 cm thick) in our calculations. 
This situation best represents the irradiation conditions during 
on-patient measurements. The backscatter factors used were 
obtained from the Northeast Center for Radiological Physics 
[4]. The extent of the energy dependence variations we deter- 
mined is in good agreement with those tabulated by several 
authors, but disagree with the reports of others [5-7]. The 
energy response of lithium fluoride, especially at these low 
energies, is not fixed but depends on the history of radiation 
exposure since the last high temperature anneal (= 400°C); this 
could account for some of the discrepancies [8]. Frequent 
400°C annealings were used to avoid this error. 

The mailed system was designed to function with minimum 
time and effort on both ends. The mammography technologist 
used 10 to 20 min in irradiation of a complete set. About 1 hr is 
required in our laboratory to read out, anneal, package, and 
return both the report and new packet to the hospital. 

A system to measure beam quality or half-value layer by mail 
was devised to make dosimeter measurements completely in- 
dependent of chamber measurements. Measurements were 
made with three layers of dosimeter chips separated by two 1.0 
mm aluminum sheets. The dosimeters were staggered to avoid 
attenuation by upper layers. This arrangement of dosimeters 
and aluminum sheets (the half-value layer/thermoluminescent 
dosimeter package) was selected to give satisfactory results for 
mammography beam qualities (0.2-1.3 mm A1 half-value lay- 
ers). The dosimeters were indicated as layer 1, 2, or 3, with layer 
1 closest to the x-ray source. Calibration exposures for this 
packet were made on an x-ray unit at various half-value layers. 
In all calibrations the top layer of dosimeters was exposed to 
about 2.5 R to provide an adequate signal. The results were 
analyzed by taking the ratios of layer 2/layer 1 and layer 3/layer 
1. These ratios were then plotted against the half-value layer 
values obtained from good-geometry ion chamber readings (fig. 
2). This graph could then be used to determine the half-value 
layer by mail with minimum time and effort. 

On-site measurement of beam quality and exposure in air 
were made on eight units at four breast cancer detection 
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Fig. 2.— Curves used to obtain half-value layer (HVL) from half- 
value/thermoluminescent dosimeter (TLD) package results. 


projects. The ionization chamber used for the measurements 
was a Memorial Pot Chamber, designed and built especially for 
mammography at the Department of Medical Physics, Memorial 
Sloan-Kettering Institute, New York. The sensitivity of the cham- 
ber varies less than 2% over the x-ray energy range of 10-30 
keV... The chamber was calibrated at the New York Regjonal 
Calibration Laboratory for beam qualities of 0.22, 1.03, and 1.82 
mm A1 half-value layers. The same chamber system was used 
for the dosimeter energy dependence measurements in our 
laboratory. The procedures used in ion chamber measurements 
were developed by the Regional Centers for Radiological Phys- 
ics and are more completely documented in their measurement 
protocol [9].e 


Results 


The accuracy of the half-value layer/thermolumines- 
cent dosimeter package was about 0.1 mm Al for 18 x- 
ray units measured subsequent to calibration. This in- 
cludes molybdenum target and filtered tubes. The best 
agreement between the ion chamber and the dosimeter 
measurements for the half-value layer is obtained from 
the average of the two values from figure 2. The data in 
figure 1 indicate that an error of 0.1 mm Al in half-value 
layer determination results in a dosimeter exposure mea- 
surement error of less than 10%. 

The dosimeter exposure response versus energy cor- 
rection factor varied from 1.1 to 1.5 with the range of 
beam qualities observed on the eight mammography 
units in this study. Thus, using a constant energy correc- 
tion factor of 1.3, we would have made a maximum error 
of 20% due to thermoluminescent energy dependence. 
By using the correction factor for the particular half- 
value layer, the errors are about 7%. The kilovoltage and 
filter combination were recorded on a report form re- 
turned with the dosimeters each week. The half-value 
layer for a variety of kilovoltage filter combinations was 
measured on site with the ion chamber; this half-value 
layer was used to determine the appropriate energy 
correction from figure 1. 

In each weekly set of on-patient measurements, the 
results were averaged for each view separately. These 
exposure averages were plotted as a function of time (fig 
3). The exposures and the phantom standard results 
from some centers were very consistent: from others the 
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Fig. 3.—Monitoring of mammographic patient exposure with 
time from two different centers. Upper graph indicates consistent 
exposures; lower graph indicates inconsistent levels. Each data 
point is average of five patients. 


exposures were high and erratic. The results were very 
valuable in helping us decide when a particular center 
should be visited. 

A fomparison between the on-site chamber measure- 
ment and 230 on-patient dosimeter measurements indi- 
cated average agreement of 796 for the craniocaudad 
view and 1296 for the lateral view. The ion chamber 
results were measured with the average kilovoltage and 


ampere settings used for the dosimeter results. 
e 


Discussion 


There was some initial concern about making on- 
patient measurements, since it was felt that the dosime- 
ter might conceal a small grouping of calcifications. As 
previously mentioned, two dosimeters were used for 
each patient, one for the lateral and one for the cranio- 
caudad view using opposite breasts to insure that no 
information was obscured. The dosimeters do appear on 
the image; however, no radiologist has complained that 
they interfere with any image in 3'/2 years of measure- 
ments. In addition, we showed that phantom calcifica- 
tions are visible through the image of a chip. 

The reproducibility of mammographic entrance skin 
exposure measurements, either directly with dosimeter 
or indirectly with an ionization chamber, is limited by the 
complexity and variability of irradiation conditions from 
one patient to the next. We used the following estimates 
of error to evaluate the accuracy of our measurements: 
(1) accuracy of ion chamber calibration from Regional 
Calibration Laboratories, 3.596; (2) error in dosimeter 
reading, 2.096; (3) error in energy correction, 4.096; and 
(4) error in reader calibration (roentgen/thermolumines- 
cent reading), 4.096. When these errors are combined in 
quadrature, we calculate an overall 796 estimate of error. 

The accuracy of ion chamber measurements (3.5%) is 
much better than dosimeters, but the accuracy of calcu- 
lated skin exposure is probably worse due to inadequate 
knowledge of exposure conditions. Therefore, we were 


pleased to find that dosimeter and ion chamber measure- 
ments of entrance breast skin exposure generally agreed 
within 1096. The dosimeters also have the benefit of 
being an in vivo measurement. We are able to obtain a 
measurement of variations in exposure with changes in 
technique for different patients in both the craniocaudad 
and lateral projections. For some of the results the 
dosimeters are a more accurate measure of the surface 
exposure. For the lateral projection a sponge is often 
placed under the breast, which results in a different 
geometry than used for ion chamber measurements. The 
geometry also changes with the amount of nflation in 
the compression balloon; thus a single icn chamber 
measurement will not determine the range of exposures 
actually encountered. The dosimeters also give the best 
indication of exposure for phototimed limits. 

In conclusion, we have found that mailed dosimeter 
measurement of patient exposures from mammography 
is both sufficiently accurate and simple in execution to 
be a feasible alternative to frequent ion chamber mea- 
surements. The system requires effort during the initial 
stages to insure proper calibration, readout, and han- 
dling procedures. Once established, continuing accurate 
dosimetry is then available via the mailed system. 
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Benign Multilocal Cystic Nephroma 


DAVID H. CARLSON,’ DESIREE CARLSON.* AND HAROLD SIMON' 


Three cases of multilocular cystic nephroma are described. 
This entity differs from congenital multicystic kidney and adult 
polycystic disease in that it involves only a segment of one 
kidney. While the excretory urogram, nephrotomogram, and 
arteriogram show the lesion to be primarily avascular, the two 
cases studied by ultrasound were predominantly solid. This 
finding is felt to relate to the small size of the cysts as well as 
the presence of some solid primitive components. Because it 
is difficult to differentiate this lesion from an avascular renal 
carcinoma, surgical biopsy should be considered to help 
avoid a needless nephrectomy. 


Segmental cystic disease of the kidney was first de- 
scribed by Edmunds [1] in 1892. He used the term 
cystadenoma. Since then approximately 70 cases have 
been reported [2] using a variety of histologic terms. 
Cystie nephroma [3], multilocular cyst of the kidney [2], 
polycystic nephroblastoma [4], and differentiated ne- 
phroblastoma [5] have all been applied to this lesion, 
underscoring the controversy over its histogenesis. We 
feel that the term benign multilocular cystic nephroma 
applied by Boggs and Kimmelstiel [6] is the most appro- 
priate, since it encompases both the cystic nature of this 
tumor and the primitive mesenchymal component fre- 
quently found in the intervening septae. If the criteria of 
Powell et al. [7] are used, only one prior case has been 
reported in the radiologic literature [8]. Since this tumor 
is often confused clinically, pathologically, and radiolog- 
ically with other renal lesions, we feel that these three 
cases are of great interest. 


Case Reports 
Case 1 


J. H., a 44-year-old female, was hospitalized elsewhere for 
evaluation of headaches. She was known to have hypertension 
for 4 years. She was gravida 15, para 11, and aborta four, but 
her previous medical history was otherwise negative. An excre- 
tory urogram and nephrotomogram showed a mass in the lower 
pole of the left kidney with associated distortion of the adjacent 
calyx (fig. 1A). An abdominal aortogram and left renal arterio- 
gram showed a right renal artery stenosis but no abnormal 
vascularity in the lower pole of the left kidney (fig. 1B). An 
accessory vessel to the left lower pole could not be catheterized. 
After signing out against advice, she was subsequently admitted 
to Newton-Wellesley Hospital with left lower quadrant abdomi- 
nal pain. 

Physical examination was unremarkable. Abdominal gray 
scale ultrasound showed no evidence of a pelvic mass but again 
showed an echogenic mass in the lower pole of the left kidney 
which was felt to be solid (fig. 1C). A left lower pole partial 
nephrectomy was performed after an initial frozen section was 
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interpreted as a hamartoma. In the specimen there was a solia 
whitish 3 cm mass that was well circumscribed and contained 
cysts ranging from 0.5-1 cm in diameter. The cysts were filled 
with clear yellow fluid (fig. 1D). The mass impinged on a calyx 
but did not communicate with it. On histologic examination, the 
mass was well demarcated and compressed the adjacent normal 
renal parenchyma. Predominant features were a sparsely cellu- 
lar fibrous stroma with scattered areas of primitive mesenchyme 
and abortive small tubules (fig. 1E) and large cystically dilated 
tubules | ned by flattened to columnar epithelium. Mo certilage, 
skeletal muscle, or adipose tissue was found. 


Case 2 


C. B., a 78-year-old female, was admitted because of gross 
hematur a for 4 weeks with crampy lower abdomiral pain. She 
had been treated for mild hypertension for 10 years. An excre- 
tory urogram with nephrotomography done elsewhere showed 
a large mass in the lower pole of the left kidney with distortion 
of the lower pole calyces. This was slightly avascular at the 
lateral margin, suggesting cystic components. Amcrphous, 
flocculeat calcifications were seen in the lateral spect of the 
lesion (fig. 2A). Bistable ultrasound showed echogenic areas, 
and the mass was felt to be predominantly solic. Abdominal 
aortography and selective left renal arteriography showed dis- 
tortion cf the vessels of the lower pole but no evidence of tumor 
vascularity. A preoperative diagnosis of an avascular hyperne- 
phroma was made, and a left radical nephrectomy was per- 
formed. 

At the inferomedial aspect was an encapsulated 8.7 cm 
predominantly solid multiloculated cystic mass ccntain ng clear 
yellow gel. Larger cysts were present at the lower pole. The 
remaincer of the kidney was normal. The capsule and stroma 
were sparsely cellular with focal calcification. No metanephric 
tissue was seen on multiple sections. The cysts were lined by 
flat to nobnail epithelium and were filled with desquamated 
cells (fig. 2B). 


Case 3 


K. B.. a 63-year-old asymptomatic female, was admitted with 
a right upper quadrant mass which was palpabie on physical 
examination. Excretory urography showed the mass to occupy 
most o* the lower pole of the right kidney and to distort the 
calyces. (fig. 3A). On nephrotomography, the lateral margin 
appeared to be largely avascular. A right renal arteriogram 
showec vessels splayed over an avascular lower cole mass (fig. 
3B). A cyst puncture was attempted but only a few mi liliters of 
serous fluid were obtained. 

Laparotomy was performed and again only a few mi liliters of 
fluid cculd be aspirated on numerous attempts. A “ight nephrec- 
tomy showed the lower pole to be occupied by a 15 x 12 x 6 cm 
multicystic mass that extended into the hilus with multiple 
septations. The rest of the kidney was grossly normal. On 
microscopic examination, multiple cystically dilated tubules in 
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a sparsely cellular stroma were found. These were similar in 
appearance to those in case 2. No metanephric blastema was 
found in multiple sections. 


Discussion 
Presentation 


While multilocular cystic nephroma is a congenital 
lesion, in a recent review of the literature only one-half 
the cases were children [2]. Patients range in age from 
birth to 71 years. Most of the adults were in the sixth 
decade. The mean age of presentation in children is 17 
months, with an approximately equal sex incidence; a 
female preponderance is seen in adults. All three of our 
patients were female. Patients usually present with ab- 
dominal mass, pain, hematuria, and rarely hypertension 
[2]. 


Diagnosis 


Only one of our patients (case 2) showed calcification 
on plain films. This was of an amorphous, flocculent 


Fig. 1.—Case 1. A, Infusion nephrotomo- 
gram of left kidney showing mass in lower 
pole with distortion of adjacent calyx. B, 
Abdominal aortogram showing lower pole ar- 
teries deviating about avascular mass. Note 
accessory lower pole artery. C, Gray scale 
scan in sagittal projection demonstrating 
multiple internal echoes consistent with solid 
mass. D, Sagittal slice through circumscribed 
mass with impingement on calyx and adja- 
cent normal cortex and medulla. Mass is 
predominantly solid with cystic components 
containing gellike material. E, Photomicro- 
graph showing cluster of small primitive tu- 
bules with loose mesenchymal stroma com- 
posed of spindle cells. H and E, x 250. 


nature which simulated the calcification seen with renal 
carcinoma and encouraged the nephrectomy. The only 
prior case reported, and the only case of multilocular 
cystic nephroma in the radiologic literature [8], had a 
similar pattern of calcification. Coincidentally, both pa- 
tients presented with hematuria, and it could be specu- 
lated that intermittent infarction of the cystic mass led to 
both the calcification and the hematuria. 

While all of our cases showed defects in the nephro- 
gram, the presence of thickened capsules in cases 2 and 
3 and adjacent areas of solid mass in cases 1 and 2 was 
atypical for a simple cyst. On occasion, daughter cysts 
have been found which herniate into the renal pelvis and 
result in a bizarre configuration [10]. This is shown to a 
somewhat lesser degree in case 1. All our cases showed 
calycea! distortion with stretching of the infundibuli in 
cases 2 and 3. 

Arteriography showed deviation and splaying of the 
vessels about the lesion but no abnormal vasculature. 
However, in none of these cases could an avascular 
hypernephroma be excluded. 


Fig. 2.—Case 2. A, Excretory uro- 
gram of left kidney demonstrating 
mass inferomedially. Note somewhat 
amorphous flocculent calcifications 
at lower pole (arrows). B, Photo- 
micrograph showing multiple dilated 
tubules in predominantly fibrous 
stroma. H and E, x40. 


Fig. 3.—Case 3. A, Excretory uro- 
gram of right kidney showing marked 
distortion of lower pole calyces with 
avascular areas inferolaterally. B, 
Right selective renal arteriogram 
showing lower pole vessels splayed 
over avascular mass. 


Two of our patients (cases 1 and 2) Fad ultrasonic 
studies, and in both cases the masses were highly 
echogenic. This finding increased the likelihood of ma- 
lignancy and encouraged surgery. The finely cystic 
structure of these lesions with gellike contents (fig. 2B) 
plus the solid components of embryonic “issue (fig. 1D 
and 1E) give these lesions their solid character on 
ultrasound. The only other case reported with ultrasonic 
data was primarily sonolucent [9]. Furthe* collection of 
ultrasonic data on such cases is needed. 

In only one patient (case 3) was aspiration of the cyst 
attempted. This was done both before amd during sur- 
gery and was unsuccessful. This would corroborate our 
ultrasonic findings suggesting that the multicystic char- 
acter of the lesion makes aspiration diffict It. 

The dilemma of diagnosing these lesions is apparent. 
Any thick-walled cyst with or without adjacent solid 
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elements with avascularity on arteriogram and an echo- 
genic pattern on ultrasound may represent a multilocular 
cystic nephroma. Obviously, an avasc.lar hyperne- 
phroma cannot be ruled out. Therefore, in cases of this 
nature we recommend surgical biopsy of the lesion 
before a potentially unnecessary nephrectomy is per- 
formed. 


Pathology 


In 1951 Powell et al. [7] outlined the criceria for diag- 
nosis of multilocular cystic nephroma. T^aey indicated 
the cyst should be unilateral, solitary, mu tilocular, and 
should not communicate with the pelvis. In addition, the 
loculi should not communicate with each other and 
should be lined by epithelium, no renal elements should 
be present within the main cyst, and remaining renal 
tissue if present should be normal. Using these criteria, 
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TABLE 1 
Features of Congenital Multicystic Kidney, Multiocular Cystic Nephroma, and Adult Polycystic Disease 

















Congenital Multicystic Kidney i 


Multilocular Cystic Nephroma 


Adult Polycystic Disease 








Presentation 
and 
inheritance .. Unilateral; no other congenital 
anomalies; nonfamilial 


Gross 
pathology ... Multiple cysts of varying size which 
do not communicate with pelvis; 
entire kidney involved 
Microscopic 
Pathology ... Stroma abundant; contains 
dysplastic tubules, cartilage, and 
occasional primitive nephrons 
Excretory 
urography ... Nonfunctional kidney 


Unilateral; no other congenital 
anomalies; nonfamilial 


Multiloculated cyst which does not 
communicate with pelvis; involves 
segment of one kidney 


Fibrous stroma, some cases may 
have primitive nephrons in areas 
of metanephric blastoma 


Functioning kidney with segmental 
mass usually with large or small 
cystic areas; calyceal and pelvic 


Bilateral; liver cysts, cerebral 
aneurysms; familial 


Small, uniform cysts communicate 
with pelvis: entire kidney 
involved 


Stroma sparse with interposed 
normal nephrons 


Poorly functioning kidney with 
multiple cysts of varying size; 
Stretching of infundibuli by cysts 


distortion 


Arteriography.. Renal artery hypoplastic 


Ultrasound .... Multiple cysts of varying size 


Avascular 


Predominantly solid 


No increase in vascularity around 
multiple confluent cysts 
Multiple cysts of varying size 








multilocular cystic nephroma can be differentiated from 
multiple simple cysts. This entity is compared with con- 
genital multicystic disease and polycystic kidney disease 
in table 1. 

The gross description of these lesions is Classically a 
well circumscribed mass composed of cysts separated 
by thin gray-white fibrous septae and filled with clear 
fluid. Calcification, hemorrhage, and necrosis are not 
usually found. On microscopic examination, large di- 
lated tubules lined by a flattened to hobnail epithelium 
are surrounded by a mesenchymal stroma varying in 
cellularity. There may be scattered clusters of small 
tubules and undifferentiated metanephric blastema. 
While these nephroblastomatous areas are most com- 
monly found in infant cases, foci of metanephric blas- 
tema were seen in case 1. While in many adult cases only 
sparse cellular stroma was found, Boggs and Kimmel- 
Stiel feel [6] that if multiple sections were taken, more 
areas of metanephric blastema would be revealed. 


Etiology 


Several theories have been proposed to explain the 
pathogenesis of this entity, ranging from a form of 
unilateral dysplasia [3, 7] to a true neoplasm [4-6, 11]. 
Osathanondh and Potter [3] placed multilocular Cystic 
nephroma in their type 2 polycystic kidney category as a 
type of segmental dysplasia. If the kidney is replaced by 
cystic structures and no normal parenchyma is found, it 
is called a multicystic kidney. If only a portion is involved, 
itis called a multilocular cyst. They believe that inhibition 
of ampullary activity prevents induction of nephrons, 
causes premature cessation of branching, and is respon- 
sible for the conversion of ampullary portions of tubules 
into cysts. Osathanondh and Potter [3] also described 
occasional islands of cartilage to help substantiate the 
dysplastic nature of this lesion. However, other authors 
who favor a neoplastic theory of origin [6, 11] have not 


found this dysontogenic cartilage. None of our @hree 
cases showed evidence of cartilage. 

In comparison, Christ [4] stated that the variability 
seen may be due to lesions at various stages of develop- 
ment of the embryonic kidney and that the presence of 
both branched and unbranched tubules is evidence that 
they arose érom the metanephros. He suggested that the 
well differentiated polycystic form of nephroblastoma is 
an intermediate or borderline lesion with combined fea- 
tures of nephroblastoma and polycystic kidney disease. 

Finally those who believe multilocular cystic nephroma 
is a neoplasm point to the presence of metanephric 
blastema forming frustrate glomeruli and tubules and 
mesenchymal connective tissue found in the cyst septae. 
Gallo and Penchansky [11] concluded that multilocular 
cystic nephroma in children is the benign equivalent of 
nephroblastoma. Boggs and Kimmelstiel [6] pointed out 
that metanephric elements characteristic of Wilms' tu- 
mor but without mitoses make it impossible to explain 
the cystic portion of the lesion as dilatations of tubules 
because of nonunion or failure to degenerate in fetal life. 
Therefore the histogenesis is different from polycystic 
kidney disease and must be neoplastic, arising from 
metanephric blastema. 

Multilocular cystic nephroma is a childhood disease 
which is often not detected until adulthood. It should be 
considered in the differential diagnosis of any renal 
lesion which appears primarily avascular on the excre- 
tory urogram or arteriogram even though it is not sono- 
lucent on ultrasonography or cannot be aspirated. While 
an avascular hypernephroma cannot be ruled out, multi- 
locular cystic nephroma can easily be diagnosed histo- 
logically, and therefore biopsy should be considered to 
circumwent an unnecessary nephrectomy. 
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Radiographic Features of Ureteral Endometriosis 


HOWARD M. POLLACK’ AND JOHN S. WILLS? 


The urographic findings in seven patients with ureteral 
endometriosis were reviewed. These consisted of short stric- 
tures (0.5-2.2 cm) located for the most part in that portion of 
the pelvic ureter projected within 3 cm of the inferior margin of 
the sacroiliac joint. Although the appearance is judged to be 
nonspecific, the diagnosis of ureteral endometriosis should 
be considered in any female patient of child-bearing age who 
has obstructive uropathy attributable to extrinsic obstruction 
of the pelvic portion of the ureter. 


Endometriosis is a relatively common disease, occurring 
perhaps in as many as 15% of all women during their 
menstrual life [1]. Although involvement of the ureters 
has been said to be rare [2, 3], the growing number of 
cases reported in the past decade makes that assess- 
ment doubtful [4]. There has been little emphasis on the 
x-ray manifestations of this entity in the radiologic liter- 
ature, with only one series of patients reported in the 
past 10 years [5]. We present seven additional cases of 
this disease, stressing that while the radiographic ap- 
pearance of the lesion is by itself nonspecific, sufficient 
suggestive findings exist to permit strong consideration 
of this diagnosis in the appropriate clinical getting. 


Case Material 


The seven cases presented in this report were col- 
lected over a 9 year period from six different hospitals 
with a total bed capacity of approximately 2,700. Ages 
ranged from 31-47 years (average, 41). As far as can be 
determined, they represent all of the cases of ureteral 
endometriosis seen at those institutions during this time. 


Results 


The findings in our seven cases are summarized in 
table 1. Radiographically, six of the seven showed hydro- 
nephrosis and hydroureter on either an excretory uro- 
gram or retrograde pyeloureterogram. The degree of 
dilatation was moderate in two of these and marked in 
four (fig. 1A). In six of the seven cases, an area of 
narrowing of the ureter was seen; the seventh case 
showed hydroureter to the SI level, below which the 
ureter was not well visualized. In these cases, the nar- 
rowed segment was located 2-5 cm proximal to the 
ureterovesical junction (fig. 1B). In six patients, it pro- 
jected below the level of the inferior aspect of the 
sacroiliac joint, most commonly within 2-3 cm (figs. 2 
and 3). In six of the patients, the length of the narrowed 
segment could be accurately measured (0.5-2.2 cm). In 
three of the seven patients, medial ureteral angulation 
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was present at the site of the narrowing (fig. 13). The 
strictures began abruptly and were smooth in fiva cases 
(fig. 4); one was gently tapered (fig. 5). No shoulder 
effect was seen at either end of the lesion in any of the 
cases. In five cases the lumen of the stenotic area was 1 
mm or less in diameter (figs. 1B and 4). 

Proof of ureteral involvement was obtained at surgery 
in six of seven patients. The seventh patient, who had 
bladder endometriosis proved by cystoscopic biopsy, 
was treated with estrogen-progestin therapy and showed 
significant decrease in the hydronephrosis anc hydro- 
ureter over the next 11 months. This phenomenon has 
been reported previously with ureteral endometriosis [4]. 

The nature of the involvement (extrinsic versus intrin- 
sic) was specified in the record of six of our Datients 
(table 1). Two patients had endometriosis within the wall 
of the ureter (cases 1 and 7). Case 1 had extrinsic 
involvement also. Four patients had only extrnsic in- 
volvement. Two of the three patients who hac medial 
angulation of the ureter had extrinsic ureteral involve- 
ment; one of these two also had intramural invoement. 
The third patient did not have surgery. 


Discussion 


Although involvement of the ureters by endometriosis 
usually occurs in the presence of widespread pelvic 
disease, it may also occur without evidence of endome- 
triosis elsewhere [1]. Clues to the presence of ureteral 
endometriosis include nonspecific flank pain ard hema- 
turia present or exaggerated at the time of menstruation 
[1], pelvic mass [6], previous pelvic or abdomina surgery 
[6], and nulliparity [6]. At times, however, patients may 
be asymptomatic. Ages of reported cases have ranged 
from 25 to 50 years, although one patient was 59 years 
old [6]. 

Intrinsic and extrinsic forms of ureteral endometriosis 
are thought to exist depending on whether the ureter is 
itself invaded or whether extrinsic pressure alone is 
present. Stiehm et al. [5] reports a 1:4 ratio of intrinsic to 
extrinsic involvement. This distinction may be somewhat 
arbitrary, however, since the depth of involvement in the 
extrinsic form is seldom corroborated histologically, and 
the differentiation is rarely apparent clinically [5]. In our 
experience, we were not able to determine the type of 
involvement radiologically. 

Previous authors have considered the radiologic find- 
ings nonspecific. These include hydroure:eronephrosis, 
narrowing of the pelvic ureter [2, 6], and, rarely, an 
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Age 
(years) 


Case 

No. 

T ar42 
E 21 
d M 
4 ..40 
5.7 
5... A43 
Fai 


Excretory Urogram 


Marked right hydrone- 
phrosis, hydroureter 


Marked left hydrone- 
phrosis 


Nonvisualization of 
right pelvocalyceal 
System 


Severe right hydrone- 
phrosis with delayed 
visualization 


Moderate left hydrone- 
phrosis and hydrour- 
eter with abrupt cut- 
off at level of ob- 
struction 


Nonvisualization of left 
renal collecting sys- 
tem 


No hydronephrosis; 2.2 
cm long area of mild 
narrowing and poor 
filling of ureter 4 cm 
proximal to uretero- 
vesical junction; mu- 
cosa smooth 
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TABLE 1 
Clinical and Radiological Findings 


€ —— a o 


Retrograde Ureterogram 


Severe ureteral stenosis 0.5 
cm long 3 cm proximal to 
ureterovesical junction; 
medial angulation; mu- 
cosa smooth 


Abrupt narrowing of ureter 
with 1.5-2.0 cm long ste- 
nosis 5 cm proximal to 
ureterovesical junction; 
medial angulation 


Severe hydronephrosis and 


Surgery-Pathology Diagram 





Endometriosis of ovaries, right 
tallopian tube, ureteral wall; 
right ureter enveloped by en- 
dometriosis; minimal wall in- 
volvement 


No surgery; bladder endometri- 
osis by endoscopy; clinical 
evidence of pelvic endometri- 
osis; significant decrease in 
hydronephrosis, hydroureter 
on estrogen-progestin treat- 
ment 





Periureteral endometriosis ob- 


hydroureter; 2 cm long ab- structing ureter 


ruptly tapered fusiform 
stenosis 3 cm proximal to 
ureterovesical junction; 
mucosa smooth; lumen 1 
mm in diameter 


Hydroureter to SI level; nar- 


rowing 9-10 cm from blad- structing ureter 


der; mucosa not smooth 


1 cm long ribbonlike flatten- 
ing of ureter 4-5 cm prox- 
imal to ureterovesical 
junction; medial angula- 
tion; mucosa smooth 


Severe left hydronephrosis, 


hydroureter; 2 cm long ab- structing ureter; diffuse pel- 


rupt fusiform narrowing 2 
cm proximal to uretero- 
vesical junction; mucosa 
smooth; lumen 1 mm in 
diameter 


Not done 


Periureteral endometriosis ob- 





Periureteral endometriosis ob- 
structing ureter; left ovary 
and tube involved 





Periureteral endometriosis ob- 


vic endometriosis 


Endometriosis of rectosigmoid 
and in wall of ureter 








intraluminal ureteral mass [7]. The radiographic appear- 
ances in our cases, however, were remarkably similar. 
With one exception, the involved areas were all located 
2-5 cm from the bladder and were short to medium in 


length (0.5-2.2 cm). The narrowed areas had a predilec- 
tion for that segment of the pelvic ureter projecting 
within 3 cm of the inferior aspect of the sacroiliac joint. 
This corresponds to the approximate location of the 
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Fig. 1.—Case 1. A, Excretory 
urogram showing severe right hy- 
dronephrosis secondary to ureteral 
obstruction by endometriosis. De- 
tailed visualization of obstructed site 
not possible. B, Retrograde uretero- 
gram by occlusive tip technique re- 
vealing short, extremely stenotic 
stricture 4 cm below and slightly 
medial to right sacroiliac joint. 
There is medial displacement. Ure- 
ter distal to stenosis is normal. At 
surgery, ureteral wall was found to 
be enveloped by endometriosis with 
little or no mural involvement. 


P 


Fig. 2.—Case 3. Retrograde ureterogram showing 
2 cm length of ureter constricted by periureteral endo- 
metriosis. Stricture is fusiform with tapered margins, 
mucosa through it is smooth. 


posterior attachments of the uterosacral ligaments and 
correlates well with the known propensity cf endometri- 
osis to involve these ligaments both early and extensively 
(fig. 6). The ureter distal to the diseased segment was 
normal. Five of the seven strictures were udged to be 
extremely stenotic, and two were of moderate severity. 
In keeping with this, the degree of obstruczive uropathy 


Fig. 3.—Case 5. Retrograde ureterogram per- 
formed by occlusive tip technique demonstrating short 
ribbonlike stenotic area (arrow) in left pelviz ureter 
secondary to periureteral endometriosis. Stricture be- 
gins 2 cm below sacroiliac joint and is lined by smooth 
mucosa. Distal ureter is normal. 


was often severe, and one patient had nonvisualization 
of the pelvocalyceal system on excretory ur»graphy. The 
ureteral strictures characteristically showed smooth, of- 
ten abrupt tapering but no shoulder effect The ureteral 
muccsa was intact in the five cases in which it was 
clear y demonstrated. Medial angulation of the ureter in 


630 POLLACK AND 





Fig. 4.—Case 6. Retrograde ureterogram with oc- 
clusive tip technique revealing 2 cm long filiform 
stricture of left pelvic ureter with severe proximal 
obstruction. Mucosa of involved segment is intact. 
Ureter beyond stricture was normal, its somewhat 
narrowed appearance attributable to dislodgement of 
occlusive tip from ureteral orifice. At surgery, periure- 
teral endometriosis was found. This appearance and 
location are very suggestive of ureteral entrapment by 
endometriosis. 


the region of the narrowed segment in three of our 
patients has not been described previously and may be 
due to displacement by an extrinsic mass of endometrial 
tissue or retraction by fibrosis, which is usually present 
and often severe in this condition [6, 8]. 

The excretory urogram was of value in demonstrating 
the severity of the obstruction, its approximate location, 
and the laterality of involvement. It also served as a 
baseline against which posttreatment studies could be 
compared. Critical assessment of the involved segment 
of the ureter by urography, however, was possible in 
only one of these patients. The retrograde pyelouretero- 
gram, on the other hand, was helpful in evaluating the 
precise location, extent, configuration, and degree of 
stenosis as well as the appearance of the mucosa in five 
of the six patients in which it was performed. In the sixth 
case, it helped localize the area of narrowing. The ability 
to delineate the above characteristics of the ureteral 
lesion is of definite value in differential diagnosis, espe- 
cially in ruling out primary mucosal lesions. 

Differential diagnosis includes multiple possibilities; 
these can be grouped into intrinsic (mucosal or mural) 
and extrinsic lesions (table 2). Primary carcinomas of the 
ureter can present as strictures radiologically indistin- 
guishable from endometriosis. However, such tumors 





Fig. 5.— Case 7. Excretory urogram showing 2.2 
cm long tapered ureteral stricture secondary to mural 
endometriosis with minimal periureteral involvement. 
Case 7 was only patient without hydronephrosis. 


are rare in the premenopausal female and, unlike endo- 
metriosis, are usually papillary or mucosally destructive. 

Tuberculosis may occasionally produce a single short 
stricture of the ureter, but more commonly the segment 
of involvement is long and frequently the strictures are 
multiple. Furthermore, tuberculous changes in the ureter 
are almost always accompanied by renal or vesical ab- 
normalities. Nonetheless, tuberculosis should be ruled 
out by the usual microbiologic studies in all cases of 
otherwise unexplained low ureteral strictures. Nonspe- 
cific ureteral strictures can appear similar to endometri- 
osis but are also uncommon. They probably need not be 
considered seriously in a patient with known endometri- 
osis. The history is valuable in differentiating endometri- 
osis from stricture due to previous surgery, such as 
ureterolithotomy, or to trauma, such as penetrating in- 
jury or stone extraction. If prior hysterectomy has been 
performed, the possibility of surgical injury to the ureter 
must, of course, be considered. Since endometriosis 
often regresses after hysterectomy and iatrogenically 
produced obstructions do not, a short waiting period 
may settle this differential point when preoperative uro- 
grams are not available for comparison. Amyloidosis 
may appear as a localized stricture in the distal third of 
the ureter. However, only six such cases have been 
reported in females [9], not all of whom were in the 
premenopausal age group. 

Metastatic spread of malignancies of the female pelvic 
organs, especially the uterine cervix, can be difficult to 
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Fig. 6. — Anatomic relationship of ureters to uterosacral ligaments and 
uterine cervix. Dorsal attachments of uterosacral ligaments are most 
common site of ureteral involvement by endometriosis. Entrapment of 
ureters by invasive carcinoma of cervix is frequently confused in differ- 
ential diagnosis but usually occurs more distally. 


TABLE 2 
Differential Diagnosis of Ureteral Endometriosis 


Intrinsic Lesions Extrinsic Lesions 


Mucosal: Metastatic spread* 
Primary ureteral tumors Radiation fibrosis 
Mural: Retroperitoneal fibrosis 
Stricture: Tubo-ovarian abscess 
Tuberculous Gastrointestinal inflammatory 
Nonspecific diseaset 2 
Traumatic lliac artery aneurysms 
Amyloidosis 


* Cervix, endometrium, Ovary, rectum. 
f Appendiceal abscess, granulomatous ileitis. sigmoid diverticulitis. 


distinguish from endometriosis on clinical and radiologic 
grounds. Since the pathway of spread of inwas ve carci- 
noma of the cervix is usually directly into the parametria, 
the ureters tend to become entrapped at a slightly more 
distal level in this disease than in endometriosis [10] (fig. 
6). The picture may be altered if the patient ^as been 
previously treated by radiation or surgery. Ureteral stric- 
tures following radiation therapy may be attributable to 
recurrent or residual tumor, radiation fibros s, or a com- 
bination of both. Such strictures may appeer either as a 
localized lesion of the distal ureter orasa long threadlike 
narrowing of the pelvic ureter [11]. Retroper toneal fibro- 
sis most commonly produces ureteral obstruction at the 
level of the lower lumbar spine. The ureter characteristi- 
cally shows gradual fusiform tapering, and while it is 
often medially deviated, it may well be in its normal 


location. A history of methysergide therapy is a helpful 
differentia. point. A tubo-ovarian abscess may produce 
narrowing of the pelvic ureter but is commonly associ- 
ated with a radiographically visible pelvic soft tissue 
mass and occasionally by medial displacement of the 
pelvic ureter [12]. 

Gastrointestinal inflammation such as an appendiceal 
abscess, regional enteritis, and colonic divert culitis can 
usually be distinguished by the presence of other more 
typical radiographic manifestations of the disease as 
well as bv the history. Additionally, diverticulitis is un- 
common in premenopausal females. lliac artery aneu- 
rysm may produce narrowing of the pelvic ureter, prob- 
ably partly by compression and partly by an in-lammatory 
fibrous tissue reaction adjacent to the aneurysm. The 
patient's age and the presence of a pulsatile pelvic mass 
or bruit are important differential features. 

In any patient with suspected endometriosis, it is 
worthwhile to perform a barium enema examination, 
since the finding of serosal implants, if p-esent, will 
provide strong confirmatory evidence of the diagnosis. 
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Inflammatory Cysts of the Pelvic Peritoneum 


RICHARD F. LEES,'? PHILIP S. FELDMAN, A. NORMAN A. G. BRENBRIDGE,' WILLIE A. ANDERSON,* AND 
ANTHONY J. BUSCHI' 


Three young women with abdominal distension due to 
pelvic masses were investigated using ultrasound and con- 
ventional radiographic techniques. While the latter revealed 
masses of soft tissue density arising from the pelvis and 
displacing bowel, the sonogram indicated the morphologic 
features of thin-walled multiloculated cysts. They were lo- 
cated entirely within the peritoneal cavity and contained 
serous to serosanguineous fluid. The mesothelial lined walls 
were infiltrated with chronic inflammatory cells and were 
adherent to chronically inflamed fallopian tubes. Although 
these acquired cysts are familiar to pathologists and gynecol- 
ogists, the literature contains little information about them. 


The investigation of massive abdominal distension is a 
relatively common clinical and radiological challenge. 
Recqntly, at the University of Virginia Hospital, three 
women presented with steadily increasing abdominal 
girth due to masses arising from the pelvis. Each mass 
proved to be a multilocular cyst adherent to chronically 
inflamed fallopian tubes. The cyst walls consisted of 
connective tissue stroma infiltrated by chronic inflam- 
matory cells and lined by flattened or cuboidal mesothe- 
lial cells. A review of the literature revealed no similar 
cases. We describe the sonographic and pathologic 
appearance of the inflammatory cysts of the pelvic peri- 
toneum. 


Case Reports 
Case 1 


A 32-year-old white female, gravida 2, para 2, was investi- 
gated for increasing abdominal distension over a 5 month 
period. During the previous 8 years she had undergone multiple 
abdominal surgical procedures (cholecystectomy, bilateral ure- 
teral lysis for retroperitoneal fibrosis believed to have been 
caused by methysergide therapy, bilateral tubal ligation, and 
exploratory laparotomy). Eight months prior to the present 
investigation she had been treated for pelvic inflammatory 
disease. 

Abdominal and pelvic examination revealed that the disten- 
sion was due to a large, soft mass arising from the pelvis to a 
level slightly above the umbilicus. Radiographs demonstrated a 
mass of soft tissue density in the lower abdomen and pelvis. 
Intravenous urography revealed bilateral caliceal dilatation, 
kinking of the left ureter, and a stricture of the right ureter 
which were believed to be related to the past ureteral surgery 
for retroperitoneal fibrosis. The appearances did not suggest 
retroperitoneal extension of the mass. A barium examination of 
the upper gastrointestinal tract and small bowel revealed that 
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the mass caused displacement of bowel by extramural pressure 
but did mot appear to involve the wall or lumen. Soncgraphy 
showed the mass to consist of large, thin-walled cysts arising 
from the pelvis (fig. 1). 

At exploratory laparotomy, multiple thin-walled peritoneal 
cysts with bilateral hydrosalpinx were found. There were adhe- 
sions between the fallopian tubes and the cysts. Total hvsterec- 
tomy, bilateral salpingo-oophorectomy, and excision of the 
cysts were performed. 


Case 2 


A 17-year-old black female, gravida 0, para 0, presented with 
abdominal distension, discomfort, and a 6 month history of 
amenorrhea with sporadic vaginal spotting. Prior :o being seen 
at University of Virginia Hospital, she had been treated for 
gonorrhea and was found to be actively infected again. Physical 
examinaticn revealed a soft mass arising from the pelv s in the 
midline and extending above the umbilicus. Raciographic in- 
vestigation consisted of plain films, intravenous arogram, and 
barium enema (fig. 2A). The soft tissue mass caused neither 
deviation nor obstruction of the ureters, but d splaced the 
sigmoid colon by extramural pressure; it neither obstructed nor 
adhered to the bowel itself. A sonogram revealed the mass to 
consist of a large multiloculated cyst with thin walls (fig. 2B). 

Laparotomy was performed, and a large, thin-walled, multi- 
loculatec, cystic mass was found adherent to the fallopian tubes 
which were inflamed and clubbed (fig. 2C). Total wsterectomy, 
bilateral salpingo-oophorectomy, and excision of the mass were 
performed. 


Case 3 


A 27-year-old white female, gravida 3, para 2, aborta 1, was 
referred to our institution with a 6 month history of increasing 
abdominal distension and low back pain. Three years previously 
she had sustained a gunshot wound to the abdomen which 
caused multiple perforations of the bowel, requ ring a tempo- 
rary colostomy and ligation of the left external iliec artery. She 
gave no history of past pelvic inflammatory disease. A large soft 
mass was found by abdominal and pelvic exam nation arising 
from the pelvis and reaching the umbilicus. A plan radiograph 
revealed a mass of soft tissue density in the lower abdomen, 
and metallic fragments imbedded in the truncal tissues. Intra- 
venous urography and an upper gastrointestimal and small 
bowel series indicated no retroperitoneal extensicn of the mass 
or pressure effect on the ureter, but did revea! extrinsic dis- 
placement of bowel by the mass. A sonogram demonstrated a 
multiloculated, thin-walled cystic mass (fig. 3). 

At laparotomy, a 20 cm diameter multiloculated cystic mass 
was observed which was densely adherent to tne left ovary, 
fallopian tubes, and sigmoid colon. The fallop an tubes ap- 
peared chronically inflamed. A total hysterectomy anc bilateral 
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Fig. 1.—Case 1. Sagittal section demonstrating thin-walled cysts 
extending above umbilicus. 


salpingo-oophorectomy were performed, and the cysts were 
dissected from adherent bowel and removed. 


Findings 
Pathologic Description 


At gross dissection the three cases were characterized 
by cysts which varied in size, the two largest being 20 
and 24 cm and the smallest 5 cm at greatest dimension. 
Some locules of each specimen were punctured inten- 
tionally by the surgeons, and therefore the dimensions of 
the masses in vivo were larger than when seen postop- 
eratively. They were multiloculated and contained trans- 
lucent to serosanguineous fluid. No papillary excres- 
cences were found. Adhesions between the cysts and 
fallopian tubes were present in all three cases, but there 
was no communication between the lumina of the tubes 
and the cysts. The lesions were neither paratubal nor 
paraovarian cystic embryonic remnants of mesonephric 
origin. The ovaries were unremarkable. 

At microscopic examination, the multiloculated cysts 
were characterized by walls lined by cuboidal to flattened 
mesothelial cells (fig. 4). Lining cells were absent in 
focal regions. The cyst walls contained collections of 
lymphocytes, capillaries, and occasional foam cells 
within a matrix of loose connective tissue. There was no 
evidence of granulomatous inflammation or of malig- 
nancy. In all three cases, sections of the fallopian tubes 
demonstrated chronic salpingitis with collections of 
plasma cells. The ovaries showed no significant micro- 
scopic changes. 


Radiographic and Sonographic Features 


In common with most mass lesions which do not 
contain calcium, fat, or gas, and do not erode bone, 
these cysts lacked specific radiographic features. Intra- 
venous urography revealed neither ureteric obstruction 
nor deviation to indicate retroperitoneal extension of the 
mass, nor was there evidence of marked extrinsic pres- 
sure on the ureters. Contrast studies of the small bowel 
and colon revealed only an extramural mass causing 
displacement of the lower intestine. Considerable sup- 
plementary anatomic detail was provided by sonography. 


Each mass was shown to be a thin-walled multiloculated 
cyst. No mass of solid tissue was identified, and there 
was no evidence of solid or particulate matter within the 
locules. The individual locules of each lesion were irreg- 
ular in shape and varied from 1 to 16 cm in size. In each 
case the pelvis was occupied by the mass which rose 
into the abdomen from behind the bladder. 


Discussion 


Although they have received scant attention in the 
medical literature, such peritoneal cysts are familiar to 
both pathologists and gynecologic surgeons. The etiol- 
ogy and pathogenesis of these cysts are uncertain, but 
the presence of concurrent chronic salpingitis and the 
similar pathologic features in all three cases suggest an 
inflammatory origin. These are not hydrosalpinges, as 
no communications were demonstrated between the 
cysts and the lumina of the fallopian tubes, and they 
were located entirely within the peritoneal cavity, origi- 
nating in the pelvis and extending into the abdomen. 
These cysts did not appear to be congenital mesonephric 
cystic remnants, differing from the latter by their size, 
multiloculated structure, and inflammatory component 
[1]. It is uncertain, however, whether these cysts origi- 
nate from embryologic rests. 

There are numerous causes for masses of radiographic 
soft tissue density which lack the natural contrast 
agents, fat, calcium, and gas. They may be either solid 
or fluid-filled cysts. By demonstrating the cystic nature 
and the pelvic and lower abdominal position of the mass 
by sonography, the diagnostic possibilities are reduced. 
Among the most difficult to confirm are mesenteric, 
omental, and retroperitoneal cysts. These masses may 
all present as abdominal distension of varying rapidity of 
onset and with such symptoms as pain, nausea, consti- 
pation, or diarrhea. Sometimes the only complaint is 
mild discomfort, and the patient may be totally 
asymptomatic. Mesenteric and omental cysts are usu- 
ally found to be soft and mobile on physical examination. 
Mesenteric cysts are somewhat more common in females 
than in males and occasionally occur at the extremes of 
age. Retroperitoneal position may be indicated by ure- 
teric deviation on the intravenous urogram [2-9]. 

The differential diagnostic consideration of gravest 
clinical concern is cystic ovarian neoplasms, benign or 
malignant, which may present with similar radiographic 
and sonographic features. The sonographic appearance 
of cystic lymphangiomatosis, recently described by 
Walsh et al. [10], may be similar and may present clini- 
cally with abdominal distension. Neuhauser [11] de- 
scribed a thin-walled peritoneal cyst, probably of lym- 
phatic etiology, which arose from the liver surface in a 
young child who presented with abdominal distension. 
Sonography was not performed, but such a cyst may 
have a similar appearance. Several authors have sug- 
gested that duplication of the bowel, hydatid cyst (pre- 
Sumably with many daughter cysts), pancreatic pseudo- 
cyst, and congenital pancreatic cysts should also be 
regarded as alternative diagnoses to mesenteric cyst and 
therefore may be considered in the differential diagnosis 


Fig. 2.—Case 2. A, Intravenous urogram with barium m? colon. De- 
scending and sigmoid colon has been displaced by extramura! mass of 
soft tissue density. B, Sagittal sonogram showing thin-walled cystic mass 
arising from pelvis and reaching above umbilicus. C, Photograph at 


surgery showing large multiloculated cyst arising from pelvis into abdo- M 


men. 





Fig. 3.—Case 3. Sagittal sonogram. Thin-walled multicystic mass 
extends from pelvis to umbilicus. 


of inflammatory peritoneal cysts [4, 8]. Al of these 
differential considerations may have calcifications in 
their walls. Apart from ovarian neoplasms, such condi- 
tions would most commonly present as abdominal 
masses, rather than masses entering the abcomen from 
the pelvis. 

The cystic or solid nature of a soft tissue mass within 
the abdomen and pelvis can be determined using ultra- 
sound. While a multiloculated, thin-walled mass arising 
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Fig. 4.—Low power microscopic section showing cysts lined with 
mesothelial cells. Fibrous stroma and inflammatory cels are in cyst 
walls. 





from the pelvis cannot be confirmed as neoplastic using 
sonography, pelvic peritoneal inflammatory zysts must 
be included among the diagnostic possibi ities, espe- 
cially if the patient has a history of pelvic in'lammatory 
disease. 
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Pitfalls of Transhepatic Portal Venography and Therapeutic Coronary 
Vein Occlusicn 


WARREN C. WIDRICH,’ ALAN H. ROBBINS,’ DONALD C. NABSETH,? WILLARD C. JOHNSON,? AND 
SUSAN A. GOLDSTEIN' 


Coronary vein occlusions via transhepatic portography for 
bleeding esophageal varices was attempted in 24 patients. 
Problems occurred that either prevented the a tempt or re- 
sulted in less than adequate occlusion. These included blood 
flow in the left gastric (coronary) vein toward the liver due to 
occluded or stenotic splenorenal shunts, sportaneous left 
gastric vein to inferior vena cava shunts, amd failure of 
powdered Gelfoam and heat-treated autogenous clot to cause 
permanent occlusion. Of 89 total transhepatic portographies, 
65 for diagnosis and 24 for occlusion, major complications 
occurred in two. 


Percutaneous transhepatic portal venograp »y using the 
right midaxillary approach was first performed by Wie- 
cheP{1, 2]. Lunderquist and others, using this technique 
for coronary vein catheterization and occlus on of bleed- 
ing esophageal varices, introduced it intc the United 
States where it has been performed in several medical 
centers and found to be quite effective [3-5]. In using 
this approach for coronary vein occlusior in patients 
bleeding from esophageal varices, we encomntered sev- 
eral problems that prevented us either fror» attempting 
occlusion of the coronary vein or achieving adequate 
results. This paper relates these problems so that they 
may be anticipated. 


Subjects and Methods 


The technique of percutaneous transhepatic portal venogra- 
phy has been reported [3, 6]. Of 89 transhepatic portal veno- 
grams performed on 62 patients since June 1974 at the Boston 
Veterans Administration Hospital, 65 diagnostic studies were 
performed on 38 patients who were candidates “or or who had 
undergone distal selective Warren-type splenorenal shunts for 
elective control of bleeding varices from portal hypertension. 
Coronary vein (left gastric and short gastric veins) occlusion 
was attempted in the other 24 patients documeated by endos- 
copy to be bleeding from esophageal varices due to alcoholic 
cirrhosis and portal hypertension. In 19 of these 24 patients, 
occlusions were performed using a no. 2 French Fogarty bal- 
loon catheter in two, heat-treated autogenous clot and pow- 
dered Gelfoam in 10, and Gelfoam strips soakec in 3% sodium 
tetradecyl sulfate (Sotradecol) in seven. 


Results 
Problems in Attempting Occlusion 


Occlusion of all coronary veins was achieved in 19 of 
the 24 patients. In five patients, this proced.ire could not 
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be completely performed. Although the desirability of 
occlud ng all the coronary veins has been stated, the 
problem presented by spontaneous portosystemic anas- 
tomoses from these veins directly to the irferior vena 
cava and the portal vein has not been presented previ- 
ously [4, 5, 7]. A spontaneous shunt from the coronary 
vein directly to the inferior vena cava was seen in three 
of our 62 patients. Selective left gastric venography in 
three cther patients showed direct communication with 
the left portal vein via a branch going along the lesser 
curvature of the stomach (fig. 1). 

Occluded or stenotic splenorenal shunt occurred in 
five patients (two had their surgical shunts cerformed at 
other nospitals). Because of the change in pressure 
relationships and the re-reversal of flow in trree of these 
patients, coronary vein occlusion was not attempted. 


Effectweness of Occlusion 


Of the 24 patients, 19 had occlusion of all major 
coronary veins. Nine patients were actively bleeding 
(bright red blood in the nasogastric aspirate) (table 1). 
Varices in the distal esophagus had been established at 
endoscopy. In most of these patients, the blood was 
seen coming from the varices. These nine catients were 
failures of Pitressin therapy and Sangstaken-Blakemore 
tube insertion and were all in Child's class C [8]. 

Ten patients were not actively bleeding, Dut had bled 
usual^y within 2-3 days prior to the procedure (table 2). 
Many of these patients had been actively bleeding, but 
when they reached the angiography suite, their nasogas- 
tric aspirate did not contain red blood. Ir others who 
were candidates for splenorenal shunt procedure, the 
surgeons wanted a measure of assurance that they 
woulc not rebleed prior to surgery. 

Three kinds of occlusive material were Used: balloon 
catheters, Gelfoam and autologous heat-treated clot, 
and Gelfoam soaked in sodium tetradecyl sulfate. Bal- 
loon catheter occlusions of the coronary vein were 
performed in two patients (tables 1 and 21. One of the 
patients bled again 11 months later. His left gastric vein 
was completely patent at that time. 

A combination of Gelfoam and heat-treated autoge- 
nous clot was used in 10 patients to coatrol variceal 
bleeding (tables 1 and 2). Embolization with these mate- 
rials stopped active variceal bleeding in four of five 
patients (table 1). Of the five recent but inactive bleeders, 
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Fig. 1. —Left gastric venogram showing communication to left portal 
vein via collateral going to lesser curvature of stomach that may repre- 
sent right gastric vein (RGV). 


bleeding recurred in two, 8 days and 4 months, respec- 
tively, after embolization. 

Gelfoam soaked in 3% sodium tetradecyl sulfate was 
used in three patients actively bleeding and in four 
patients not actively bleeding. Bleeding documented by 
endoscopy to be coming from varices recurred in one 
patient 2 hr after occlusion; endoscopy was not re- 
peated. Autopsy examination showed a large duodenal 
ulcer and Gelfoam thrombus in the esophageal varices. 
None of the other six patients (active or recent bleeders) 
have had recurrent bleeding. 


Complications 


Complications of the transhepatic portal vein catheter 
technique in 89 cases were major in two instances. One 
patient with severe coagulation factor deficiencies bled 
profusely from esophageal varices despite Pitressin in- 
fusions and the positioning of a Sangstaken-Blakemore 
tube. He was considered a prohibitive surgical risk. 
Since no other alternative remained, transhepatic occlu- 
sion of the varices was requested. When the catheter 
was removed from the liver, significant bleeding into the 
peritoneal space occurred. The other patient had tense 
ascites. The procedure was uneventful, but right pleural 
effusion occurred several hours afterward. This was 
treated with chest tube insertion and decompression of 
the ascites. 

Thrombus in the portal vein occurred in two patients 
with spontaneous resolution of the thrombus in one. 
Neither had clinical or hepatic deterioration as a result. 

The right colon was entered in three patients and the 
duodenum in one, all of whom had marked atrophy of 


the right lobe of the liver. All four patients were treated 
with antibiotics; two of these developed a fever which 
disappeared within 24 hr. The biliary system was entered 
in 30 patients without evidence of bile leakage after- 
ward. The hepatic artery was entered in five patients 
without adversity. 


Illustrative Case Reports 
Case !: Spontaneous Shunt to Inferior Vena Cava 


H. O. bled from varices 2 days prior to coronary vein occlu- 
sion. A short gastric vein and the smaller of two left gastric 
veins were occluded with Gelfoam and autogenous clot (fig. 
2A). However, when the remaining large left gastric vein was 
catheterized, selective venography showed a large spontaneous 
shunt directly into the inferior vena cava (fig. 2B). This shunt 
was seen much better on cine than on cut films and was 
confirmed by Ethiodal injection. The catheter could not be 
advanced beyond the shunt because of extensive hepatic fibro- 
sis inhibiting catheter maneuverability. Occlusion of this vein 
was deferred. 


Case 2: Occluded Splenorenal Shunt 


D. P. had hematemesis 6 weeks after splenorenal ghunt 
surgery. Left renal venography and splenic arteriography 
showed that the shunt was occluded. A transhepatic occlusion 
of the coronary vein (which was not ligated at surgery because 
of ascites) was attempted. However, selective left gastric venog- 
raphy with cine recordings of aqueous contrast and Ethiodol 
droplet injections showed that the flow in the left gastric vein 
was toward the liver. Occlusion of this vein was deferred. 


Case 3: Stenotic Splenorenal Shunt 


H. C. had hematemesis 2 years after a splenorenal shunt had 
been performed; because of technical difficulties the spleno- 
renal anastomosis had been made end-to-end. A no. 7 French 
polyethylene catheter was passed up the inferior vena cava into 
the left renal vein, and then through the stenotic anastomosis. 
Pressure in the splenic vein measured 44 cm saline. A transhe- 
patic portal vein catheterization was performed and pressure in 
this vein measured 30 cm saline. Splenic venography showed 
filling of the gastroesophageal varices through the short gastric 
veins (fig. 3A). The portal vein opacified on this injection via an 
unligated left gastric vein and collaterals to the surgical stump 
of the splenic vein. Portal venography showed filling of some of 
the collaterals from the splenic stump with late wash-out toward 
the portal vein, indicating a preferential direction of flow from 
the splenic venous system to the portal vein (fig. 3B). The left 
gastric vein did not visualize. Embolization of the left gastric 
vein was deferred. 


Case 4: Balloon Occlusion 


O. F. had recurrent bleeding from esophageal varices 2 
weeks after a splenorenal shunt was performed. Because of the 
desperate clinical situation, a left gastric vein occlusion was 
requested. Left renal venography suggested that the shunt was 
occluded. Transhepatic left gastric venography opacified 
esophageal and gastric varices (fig. 4A). A no. 2 French Fogarty 
balloon catheter was introduced and inflated to 4 mm, its 
maximum diameter (fig. 4B). The catheter was left in place for 
16 hr, then withdrawn. Portal venography showed occlusion of 
the left gastric vein; however, a thrombus in the portal vein 
incompletely occluded it (fig. 4C). The bleeding stopped and no 
clinical or hepatic deterioration occurred as a result of the 
portal vein thrombus. The patient was discharged from the 
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TABLE 1 
Coronary Vein Occlusions in Portal Hypertensive Patients Actively Bleeding from Esophageal Varices 


a ee — ee 
a ee eee ees qo 








T Prothrombin Partia l 
ype of Occlusion Platelet Time (sec Thromboplastin Occlusion Follow-up 
and Patient Count/mm? bove eenteol) Time (sec Successful 
above control) 
Balloon catheter: 

O.F. (càso4)....... 88,000 4 7 Yes Thrombus in portal vein; follow-up study 
6 months later showed that thrombus 
had disappeared; patient underwent 
splenectomy 

Heat-treated clot 
and Gelfoam: 

E B. Ae ee 117,000 2 3 Yes Has not rebled (26 months) 

D. vusiduieriàes 25,000 4 Fi Yes Did not rebleed; died 4 days later due to 
multiple system failure (liver, k dneys, 
and lungs) 

QR EEE 33,000 6 30 Yes Did not rebleed; died 6 days later due to 
multiple system failure 

| VV Loop ds 54,000 4 2 Yes Did not rebleed; died 2 weeks later due 
to multiple system failure 

NOD. is cineree vss 175,000 5.5 11 No Failure of treatment; patient died 1 day 
later 

Gelfoam soaked in 
sodium tetradecyl 
s@fate: 

E: E EAE T 103,000 z 23 Yes Did not rebleed; died 11 days later due 
to multiple system failure: autopsy 
showed well established thrombus in 
varices 

MAE, ac. dns. bane oes 50,000 4 14 Yes Has not rebled (8 months) 

NO ice Hrs 80,000 2 10 Yes Rebled 2 hr later and exsanguinated; 

» autopsy showed large duodenal ulcer 


and Gelfoam thrombus in varices 








Note. —All patients were child's classification C. 


TABLE 2 


Coronary Vein Occlusions in Portal Hypertensive Patients with 
Recent Bleeding from Esophageal Varices 














; Child's Clas- 
Type of Occlusion and patient ‘ification Follow-up 
Balloon catheter: 
EE Ora eee eee G Rebled 11 months later; left 


gastric vein was patent 
Heat-treated clot and 


Gelfoam: 
tno EEEE E C Rebled 4 months later; left 
gastric vein was patent 
R.P. (case 5)........ C Did not rebleed; left gastric 
vein was patent at surgery 2 
months later 
G.T. C Did not rebleed; left gastric 
vein was patent at surgery 2 
months later 
EN. ccucsaxéa teres C Rebled 8 days later 
LM. Loren sax RÉS C Has not rebled (14 months) 
Gelfoam soaked in so- 
dium tetradecyl 
sulfate: 
c^ MENFES C Has not rebled (13 months) 
BE aou vdiactu ord B Has not rebled (8 months) 
PEEL oae t e PE dri C Has not rebled (7 months) 
Ur CERE B Has not rebled (6 months) 





Note. — Patients were not actively bleeding. 


hospital 3 weeks later. Follow-up transhepatic portography 6 
months later showed that the thrombus in the portal vein had 
totally disappeared (fig. 4D). The coronary vein did not opacify. 
The splenorenal shunt was occluded. 


Case 5: Occlusion with Gelfoam and Autologous 
Heat-treated Clot 


R. P. had transhepatic portal venography in preparation for 
an elective splenorenal shunt (fig. 5A). Left gastr c vein occlu- 
sion was requested by the surgeons to insure :hat bleeding 
would not recur before surgery. After the left gastric vein was 
catheterized, occlusion was achieved by injecting 0.5 ml 
autogenous heat-treated clot alternately with 05 ml Gelfoam 
at 5 min intervals until the varices no longer opacified with test 
injectians of contrast material. Portal venography after occlu- 
sion showed opacification of the coronary vein stump (fig. 5B). 
Because of intermittent hepatic encephalopathy, the patient did 
not undergo splenorenal shunt until 2 months after occlusion. 
Surgical portal venography showed that the occlusive material 
in the left gastric vein had totally disappeared (fig 5C). 


Discussion 


Before embolization of the coronary veins is under- 
taken, it is important to perform endoscopy to attempt 
documentation that the varices are indeed tne source of 
bleeding and that other possible sources of bleeding, 
such as duodenal or gastric ulcers, are eliminated. 
Selective left gastric venography is important before 
embolization. Spontaneous shunts between the left gas- 
tric vein directly entering the inferior vena cava occurred 
in three patients and might have resulted in emboli going 
directly to the pulmonary arteries had these materials 
been injected. Additional venous communications from 
the left gastric vein to the left portal vein along tne lesser 
curvature of the stomach may be venous analog es to the 
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Fig. 2.—Case 1. A, Transhepatic splenic venogram showing two left gastric veins (LGV) and short gastric vein (SGV). B, Selective left gastric 
venogram showing direct communication to inferior vena cava (between arrows) best demonstrated on cine. 





Fig. 3.—Case 3. A, Transfemoral vein catheter inserted through stenotic s 


wm 


» 


plenorenal shunt showing filling of esophageal varices. Left gastric vein 


flow is toward liver. Stump of splenic vein (SV) fills via collaterals (C). B, Transhepatic portal venogram does not show left gastric vein because it is now 


filled with non-contrast-laden blood. 


right gastric artery. Embolization to the portal vein could 
be a potential complication. While the above described 
communications from the left gastric vein have been 
reported in cadaver specimens, these findings have not 
been previously demonstrated angiographically in living 
patients [9, 10]. 

Blood flow toward the liver occurs in the left gastric 
vein when the pressure in the splenic venous system 
considerably exceeds the pressure in the portal vein. 
This occurs when a splenorenal shunt becomes oc- 


cluded or severely stenotic. In one patient with the 
stenotic shunt, we compared the splenic vein pressure 
with that in the portal vein. When the no. 7 French 
catheter was passed through the tightly stenotic shunt, it 
essentially created the situation that occurs when the 
shunt occludes. Because the splenic vein pressure (44 
cm saline) was higher than the portal vein pressure (30 
cm saline), there was flow toward the liver through the 
unligated left gastric vein. The varices, which could be 
readily demonstrated by splenic venography, were prob- 
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Fig. 4.—Case 4. A, Transhepatic left gastric venogram showing extensive filling of gastroesophageal varices. Stump of splenic vein(s) is due to 
recent surgery. B, Fogarty balloon catheter inflated. C, Portal venogram 16 hr later sowing occlusion of left gastric vein and thrombus in portal vein. 
D, Transhepatic portal venogram 6 months later. Thrombus has disappeared. Left gastric vein does not opacify because it probably flows toward liver 


and contains non-contrast-laden blood. 


ably at a higher pressure than before surgery because 
the venous blood from the spleen and short gastric veins 
was driven by the splenic artery pressure. In such a 
situation, transhepatic injection of emboli into the left 
gastric vein would result in embolization to the portal 
vein which could impair hepatic function. Splenectomy 
or possibly the construction of an alternative portosys- 
temic (mesocaval or portocaval) shunt may be necessary 
to prevent recurrent variceal bleeding in ths situation. 
Although balloon catheters can occlude small left 
gastric veins, portal vein thrombus may occur around 


the cetheter if it is left in place for several hours. Also, 
the shearing movement between the liver end the right 
upper abdominal wall that occurs with resp ration tends 
to dis odge the catheter within a short time. For these 
reasons use of balloon catheters has been supplanted 
by selective embolizations of various sorts. 

In our experience with 10 patients, the combination of 
Gelfoam and heat-treated autogenous clot was effective 
in controlling bleeding from esophageal verices and in 
allowinc time for the surgeon to stabilize the patient. 
This temporizing tactic has decreased the aecessity for 
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Fig. 5.—Case 5. A, Transhepatic venogram showing two left gastric 
veins. B, Portal venogram after occlusion with Gelfoam and autogenous 
clot showing stump of left gastric vein. C, Intraoperative portal venogram 
2 months later showing recanalization of left gastric vein. 


emergency shunt surgery which has a high mortality and 
has allowed for an elective well planned operation [11]. 
However, the clot and Gelfoam disappeared within 8 
weeks in three patients restudied in whom these materi- 
als were used. Embolization with Gelfoam soaked in 3% 
sodium tetradecyl sulfate has been reported with long 
term follow-up and has been found to occlude veins 
more permanently [4]. We have no experience with 
N-butyl cyanoacrylate or Ivalon for occlusion [12, 13]. 

Although a variety of minor complications occurred, 
only two complications in 89 examinations were signifi- 
cant enough to require medical or surgical management. 
Most of the patients in whom these procedures were 
performed were markedly ill and fragile. Yet the vast 
majority underwent this catheter technique without de- 
terioration. Because the no. 5 French catheter is only 1.6 
mm in diameter, the small hole it makes tends to seal 
over when the catheter is removed. 


Conclusions 


1. Before embolization of coronary veins is attempted, 
selective venography should be performed to detect any 
direct communications to the inferior vena cava or ffortal 
vein to prevent embolization to the pulmonary arteries or 
porta! vein, respectively. 

2. in patients in whom a distal selective splenorenal 
shunt has been found to be occluded or severely stenotic 
by left renal venography and splenic arteriography, 
transhepatfc left gastric vein occlusion is not recom- 
mended due to inappropriate direction of flow. Other 
surgical means may be necessary to control recurrent 
bleeding. 

3. Transhepatic occlusion of the coronary veins using 
autogenous clot and Gelfoam has been effective in con- 
trolling bleeding from esophageal varices, but is only a 
temporizing tactic and lasts for only a few weeks. Gel- 
foam soaked in 3% sodium tetradecyl sulfate seems to 
provide more permanent occlusions. 

4. Transhepatic portal venography has been a rela- 
tively safe procedure in our experience of 89 cases; only 
two significant complications occurred. 
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Transcatheter Gelfoam Embolization of Posttraumatic Bleeding 
Pseudoaneurysms 


JAMES CHANG.’ BARRY T. KATZEN,': 2? AND KENNETH P. SULLIVAN" ° 


Diagnostic angiography combined with transcatheter ther- 
apeutic embolization is a simple and effective means of 
treating complex clinical situations associated with posttrau- 
matic hemorrhage. Bleeding pseudoaneurysms, even when 
large, can be readily managed by this combined modality with 
resultant decrease in morbidity and hospital stay. Five pa- 
tients with posttraumatic pseudoaneurysms are presented. 
All five were treated by transcatheter therapeutic embolization 
with Gelfoam. Of these five cases, three involved extremities, 
one involved the retroperitoneal space, and the last was of 
renal origin. Two of the five cases still required surgical 
intervention after initial successful therapeutic embolization, 
one for recurrent bleeding from collaterals and the other for 
evacuation of a massive pseudoaneurysm which was causing 
distraction of fracture fragments. The early use of angiogra- 
phy in suspected cases of posttraumatic hemorrhage, to- 
gether with careful evaluation of potential collatera: supply, is 
stressed. The use of transcatheter therapeutic embolization 
in the extremities as presented here is yet another example of 
the ever-broadening applicability of this technique. 


The value of angiography in identifying and localizing 
the sources of posttraumatic hemorrhage is v*ell estab- 
lished. In contrast to gastrointestinal bleeding, vasopres- 
sor therapy is generally of limited value in the posttrau- 
matic bleeding patient. Recently, transcatheter intravas- 
cular occlusion has been shown to be an extremely 
useful means of controlling hemorrhage. Since the first 
reported visceral application of transcatheter therapeu- 
tic embolization by Rosch et al. [1], the technique has 
gained wide clinical acceptance. Its value anc effective- 
ness has been clearly demonstrated in multiple organ 
systems and in a broad range of clinical situations. 
These include treatment of (1) gastrointestinal hemor- 
rhage [1-4]; (2) neoplasms [5-8]. both as pal iative and 
preoperative procedures; and (3) vascular malformations 
[9-11]. In addition, therapeutic embolizations for post- 
traumatic hemorrhage have been reported in the pelvis 
[12, 13], kidney [14-16], liver [17-19], and spleen [4, 20, 
21]. 

To the best of our knowledge, the use of this modality 
in cases of posttraumatic bleeding in the extremities has 
not been previously reported. We present five cases of 
posttraumatic bleeding pseudoaneurysms treated by 
transcatheter embolization. Of these five cases, three 
involved extremities, one was of renal origin, and the last 
involved the retroperitoneal space. In three of the five 
cases, hemorrhage was secondary to stab wcunds. The 
cause of bleeding in the remaining two cases was a 
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direct consequence of fractures and associated surgical 
procedurss. 


Technique 


The technique is relatively simple but requires the use 
of superselective catheterization. Many different materi- 
als [3, 4] nave been used and advocated for transcatheter 
embolizaticn. However, because of its accessibility, ease 
of sizing and shaping, and relatively long effective life 
(weeks to months), we use Gelfoam almost exclusively. 
From the original 2 x 6 cm pad of Gelfoam, we custom 
tailor the size and shape of the emboli to the ndividual 
case (generally 3 x 12 mm). Gelfoam is difficult to handle 
when wet. Therefore, it is suggested that all manipula- 
tions of this material be in its dry state. 

The Gelfoam is placed in a dry 1.5-2.5 ml syringe after 
removinc the plunger. The need to use small volume 
syringes is stressed. There is usually a sudden decrease 
in resistence in the catheter system once the embolus is 
ejected. This sudden decrease in resistance together 
with the orce needed to inject the embolus, can result in 
the injection of a significant volume of contrest behind 
the embolus if a large volume syringe is used. This 
sudden additional volume could cause turbulance and/ 
or reflux. either of which could result in ret ux of the 
embolus from the desired vessel. 

Once the Gelfoam is placed in the syringe, the plunger 
is then reolaced and the syringe filled with contrast 
material. Contrast is preferred to saline because (1) it 
permits visualization of the embolus as it is being in- 
jected; (2) it confirms the position of the catheter and the 
absence of any significant reflux; and (3) it gives imme- 
diate visuel feedback on the effectiveness of eacn em- 
bolus. Before connecting to the catheter, the syringe tip 
is directed upward to expel the air and to permit the 
Gelfoam, with its lower specific gravity, to rise to the tip 
of the svringe. At this point, a little gentle tadping and 
slight pressure on the plunger will result in placing the 
embolus into the syringe nipple. The syringe is then 
directly connected to the catheter and the embclus is 
injected with slow, even pressure. 

If necessary, multiple sequential emboli can be in- 
jected until the desired vessel is occluded. However, 
once occlusion is achieved, one must avoid the tempta- 
tion to inject "just one more embolus.” Fur:her injec- 
tions of 2mbolic material into an already occluded vessel 
would only result in the dislodgement of the already well 
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Fig. 1.—A, Faintly visualized pseudoaneurysm (arrow) filling from poorly defined ‘ight third lumbar artery. B, Selective injection of right third lumbar 
artery with partial opacification of pseudoaneurysm. C, Occlusion of third lumbar artery following Gelfoam embolization. Note defect caused by 


embolus (arrow). 


placed embolus. An even more serious consequence 
would be reflux of the additional embolic material into 
undesirable sites. 


Case Reports 


Case 1 


A 39-year-old male was admitted following a stab wound of 
the back at the level of L2-L3 approximately 4 cm to the right of 
midline. Emergency excretory urography demonstrated bulging 
of the lower portion of the right psoas margin and lateral 
deviation of the lower pole of the normal functioning right 
kidney. These findings were presumed to be secondary to a 
retroperitoneal hematoma. The patient was discharged after an 
uncomplicated course. He was readmitted 2 months later com- 
plaining of right costovertebral angle and right lower quadrant 
pain and tenderness. The hematocrit was 21 and the patient's 
temperature was 38.3°C. Surgical drainage via a McBurney 
incision produced 1,000 ml of organizing hematoma, cultures 
of which were negative. The subsequent hospital course was 
complicated by purulent drainage from the surgical wound and 
spiking temperatures to 38.8'C. At surgical reexploration 2 
weeks later, purulent material was encountered, cultures of 
which yielded Enterobacter and Proteus. The patient was dis- 
charged after appropriate antibiotic therapy. 

He was readmitted 5 weeks later complaining of right lower 
quadrant and right thigh pain. He had right costovertebral 
tenderness, some motor weakness on the right side, and de- 
creased sensation in the right lower extremity. Because of 
these symptoms, the patient finally came to angiography (6 
months after the initial stab wound). The angiogram demon- 
strated a bleeding pseudoaneurysm arising from the right third 
lumbar artery which was successfully embolized with Gelfoam 


(fig. |). Care was taken to exclude an atypical origin for the 
artery of Adamkiewiecz and the presence of collateral lumbar 
feeders to the pseudoaneurysm. The back and thigh pain 
diminished during the week following the embolization. Repeat 
aortojraphy 11 days later and again at 6 months demonstrated 
complete occlusion of the involved lumbar artery with no 
evidence of bleeding or collateralization. 


Case 2 


A 45-year-old black male was admitted with gross hematuria 
and suprapubic pain. Three weeks before admission the patient 
had sustained a stab wound in the left back. Emergency lapa- 
rotomy (without prior angiography) at another institution re- 
vealec a laceration of the left kidney which was repaired. 

Emergency excretory urography on this admission demon- 
strated nonvisualization of the left collecting system. Selective 
angiography was then performed and revealed active extrava- 
sation of contrast material into a 1.3 cm pseudoaneurysm 
arising from the superior polar branch of the left renal artery 
(fig. 2A). This was associated with a zone of lucency most likely 
representing clot within a larger false aneurysm estimated at 3.5 
cm in diameter. The bleeding superior polar branch was then 
select vely catheterized (fig. 2B). A single Gelfoam embolus was 
injected, and obliteration of the neck of the pseudoaneurysm 
was accomplished (fig. 2C). There was cessation of the hema- 
turia ¢ days after embolization. The patient was scheduled for 
repeat excretory urography but signed out against medical 
advice. The only follow-up available is that the patient is nor- 
motensive 8 months after embolization. 


Case € 


A 55-year-old female was admitted after sustaining multiple 
fractures of the extremities following an automobile accident. 
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Fig. 2.—A, Renal arteriogram with filling of upper pole pseudoaneurysm (arrows). B, Selective injection of upper pole branch with de'inition 9f neck 
of pseudoaneurysm (arrow). C, Occlusion of only distal segment of upper pole bra ch with obliteration of pseudoaneurysm following injection of single 


embolus. 





A » (8 u 


Fig. 3.—A, Bleeding into large pseudoaneurysm from anterior tibial artery. Note sp aying of vessels of trifurcation and distraction of fracture 








fragments. B, Selective injection of Gelfoam embolus (arrcw) into anterior tibial artery. C, Repeat popliteal injection showing occlusion »f anterior tibial 


artery (arrow). Contrast material in pseudoaneurysm is fram prior injections. 


Hospital course included immediate closed reduction of com- 
minuted fractures of the tibia and fibula. This was followed 12 
hr later by fasciotomy of the lower leg for antericr and lateral 
compartment syndrome. Subsequent procedures included re- 
alignment of the tibial fracture at 43 days, and deoridement of 
necrotic bone and removal of pins at 50 days. Dur ng this time, 
there was increasing distraction of the proxime! tibial frag- 
ments, and the patient experienced persistent pain nct relieved 
by narcotics. In addition, the hematocrit decreased from 41 to 


28 over tha course of 2 months. On day 67 of hospitalization, 
skin breakdown over the tibial fracture site along with some 
bleeding was noted. The patient then had a supe ‘ficial femoral 
arteriogram which revealed splaying of the vessels of the trifur- 
cation of the popliteal artery. Bleeding into a large pseucoaneu- 
rysm from the proximal anterior tibial artery was also noted (fig. 
3A). The anterior tibial artery was selectively catheterized, and 
embolization with Gelfoam was attempted (fig. 3E). Because of 
the large size of the arterial bleeder, it was necessary to inject 
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Fig. 4.—A, Filling of pseudoaneurysms from interosseous artery. B, Selective injection of interosseous artery. C, Repeat brachial arteriogram 





showing occluded interosseous artery (large arrow). Residual contrast from prior injection is seen in pseudoaneurysm (arrowhead). 


multiple Gelfoam emboli of increasing size to achieve total 
occlusion (fig. 3C). Since nonunion at the tibial fracture sites 
secondary to the large pseudoaneurysm and hematoma had 
been the patient's major clinical problem, she underwent sur- 
gery at which time the false aneurysm was ligated and the 
hematoma evacuated. The patient's subsequent hospital course 
was prolonged, but she was discharged with a satisfactory 
orthopedic result. 


Case 4 


A 24-year-old male was admitted following accidental stab- 
bing of the left forearm. The entrance wound was on the 
extensor surface, and the blade extended to, but not through, 
the flexor surface. After initial emergency treatment consisting 
of a single suture, he returned to the emergency room 12 hr 
later with swelling and pain in the forearm. His left hand was 
held in claw position, and he complained of pain on passive 
extention of the wrist and fingers. His radial and ulnar pulses 
were intact. An emergency arteriogram was performed and 
revealed bleeding into a multilobulated pseudoaneurysm arising 
from a branch of the interosseous artery (fig. 4A). This was 
selectively catheterized, and a single Gelfoam embolus was 
injected (figs. 4B and 4C). There was immediate cessation of 
bleeding and decreased pain. However, several hours later 
there was a decrease in the radial pulse and further swelling. 
The patient was then taken to surgery where a fasciotomy with 
evacuation of the hematoma was performed. The interosseous 
artery had to be ligated distally because of retrograde bleeding. 
No evidence of antegrade bleeding from the occluded branch 
was seen. The patient's subsequent hospital course was un- 
eventful. 


Case 5 


An 18-year-old male was admitted with a comminuted com- 
pound fracture of the left lower extremity due to a motorcycle 


accident. Jhe fracture was complicated by infection, delayed 
healing, and eventual nonunion. Approximately 6 months after 
the original trauma, the patient again underwent surgery with 
placement of bone grafts in addition to skin grafting over the 
surface of the wound. A small pulsatile mass was noted 24 hr 
later which gradually began increasing in size. The patient was 
brought immediately to arteriography, where a no. 5 French 
straight catheter was inserted via an antegrade puncture of the 
left common femoral artery. Injection of contrast demonstrated 
extravasation of contrast from the midportion of the anterior 
tibial artery with displacement of the vessel by the hematoma 
(fig. 5A). The catheter was then placed subselectively in the 
anterior tibial artery at the mouth of the opening of the false 
aneurysm. Several Gelfoam emboli were then injected, until 
complete occlusion of the left anterior tibial artery was accom- 
plished (fig. 5B). This result was also monitored visually by the 
obliteration of pulsations. No surgical intervention was neces- 
sary, and healing of both the bone and skin grafts progressed 
normally. 


Discussion 


Angiography is a well established diagnostic modality 
in investigating causes of posttraumatic hemorrhage. In 
addition, it now has considerable therapeutic potential. 
The early use of angiography in posttraumatic patients 
suspected of bleeding from any site is stressed. Early 
angiography will yield both useful diagnostic information 
as well as an opportunity to provide immediate nonsur- 
gical therapy if a bleeding site is found. Thus surgery, 
with its greater morbidity and usually greater associated 
tissue loss, can be avoided. 

Cases 1 and 3 illustrate the types of problems that can 
arise if angiography is delayed. Case 3 with the increas- 
ing distraction of the fracture fragments and the gradu- 
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Fig. 5.—A, Subtraction film of an- 
terior tibial arteriogram showing fill- 
ing of pseudoaneurysm and displace- 
ment of artery. Note also localized 
prominence of soft tissue overlying 
pseudoaneurysm. B, Occlusion of 
anterior tibial artery (arrow). Con- 
trast material is from prior injections. 


ally decreasing hematocrit secondary to the enlarging 
pseudoaneurysm did not undergo angiography until 
after 69 hospital days. The diagnosis could fave been 
made earlier, saving the patient considerable posttrau- 
matic morbidity as well as hospital costs. If the bleeding 
had been discovered early enough, it is possible that 
embolic therapy alone might have been suffic ent. 

Case 1 illustrates the value of both the diacnostic and 
therapeutic aspects of angiography. Angiocraphy was 
first performed on his third hospital admissior , 6 months 
after the initial trauma. If the patient had beer studied at 
the time of original trauma, the need for two surgical 
drainage procedures, multiple costly diagnostic tests, 
and long complicated hospital courses could have all 
been avoided. In addition, the successful embolization 
eliminated the need for potentially difficult surgery in 
this patient with a history of three prior surcical proce- 
dures (including a portacaval shunt) in the involved area, 
a large and previously infected hematoma, amd compro- 
mised general medical condition (cirrhosis w th ascites). 

Similarly, in case 5 therapeutic embolization obviated 
the need for more complicated surgical intervention 
which would have likely jeopardized the skin graft and 
possibly the bone graft as well. Prompt use cf angiogra- 
phy in this case permitted early discovery of the bleeding 
pseudoaneurysm before its size would have necessitated 
surgical intervention, as in case 3. 

One of the most rewarding areas for the application of 
transcatheter therapeutic embolization is trat of post- 
traumatic renal bleeding. The renal vascular bed is 
ideally suited for transcatheter occlusive therapy. Be- 
cause of difficulty in localizing the bleeding ste, surgical 
intervention often results in a hemi- or total nephrec- 
tomy. Sometimes (as in case 2) the renal exploration fails 
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to identi*y the source of hemorrhage. On the other hand, 
nonsurgical therapeutic embolization can achieve he- 
mostasis with only minimal sacrifice of renal tissue. Even 
in cases of severe renal trauma, the patient can usually 
be treated conservatively once active hemorrhage is 
controlled. Chuang et al. [15] reported successful em- 
bol zation in six of seven cases of traumatic renal hem- 
orrhage end nephrectomy was avoided in five of these 
cases. In the one case where surgery was required after 
a successful embolization, the kidney was so severely 
damaged that it was not salvageable. However, even in 
this case, the use of embolization permitted tre transfor- 
mation of what would normally have been an emergency 
surgical procedure to an elective one. 

Although postembolic development of hypertension is 
of theoretical concern, thus far it has not proven to be a 
complication. None of Chuang’s seven cases developed 
hypertension, some having had as long as a 2 year 
follow-up. This finding would support the experimental 
data [22-24] that in contrast to a hemodynamically sig- 
nificant stenosis, a complete occlusion or infarct does 
not appear to activate the renin-angiotensin system. 
Case 2 has remained normotensive on an 8 month 
fol ow-up. 

In order to accurately diagnose and effective y treat 
the sources of hemorrhage, it must be reemphasized 
that superselective catheterization techniques are essen- 
tial. Efforts should be directed toward min mizing the 
amount of tissue sacrificed while still achieving nemos- 
tasis. This can only be accomplished by getting as close 
to the source of bleeding as possible. In general, it is 
also a good idea to start with relatively small emboli, 
because it has been our observation that emooli tend to 
flow to the site of bleeding even though the catheter may 
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be placed considerably more proximal. We have seen 
this in a surprising number of our cases, some of which 
have been previously reported [4]. The exact mechanism 
is not known but is presumed to be due to a "sump 
effect" caused by altered vascular resistance and flow 
dynamics. This finding is well illustrated by case 2. The 
use of smaller emboli permits a more peripheral occlu- 
sion and, therefore, also minimizes tissue loss. In addi- 
tion, smaller emboli diminish the possibility of rebleed- 
ing via local collaterals. If small emboli fail to achieve 
control, larger emboli can always be used. 

Consideration of the local collaterals and potential 
collaterals is critical prior to any attempt at embolization. 
This point is particularly well exemplified by case 4. 
Although hemostasis was achieved after occlusion of a 
branch of the interosseous artery, several hours later 
there were symptoms of recurrent bleeding. At surgery, 
retrograde bleeding from the interosseous artery was 
noted. It is clear that collaterals from the radial and ulnar 
artery were responsible for this retrograde bleeding. 
Collaterals in the extremities are exceedingly good. This, 
together with the critical nature of the vascular supply, 
makes successful embolization somewhat less probable 
than elsewhere in the body. This case demonstrates the 
need for prolonged film sequences and postembolization 
studies in order to evaluate the role of collaterals and the 
possibilities for recurrent bleeding from them. In addi- 
tion to the extremities, the pelvis and the pancreatic- 
duodenal bed are other areas where the potentially rich 
collateral supply may be a significant factor in limiting 
the ultimate success of an attempted therapeutic embo- 
lization. 
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Transcatheter Embolization: Prevention of Embolic Reflux Using 
Balloon Catheters 


ALAN J. GREENFIELD,’ CHRISTOS A. ATRANASOULIS, ARTHUR C. WALTMAN, AND EDWARD R. LeMOURE 


Reflux of embolic material during therapeutic transcatheter 
embolization is a potential complication which can result in 
occlusion of distal vascular beds. The conditions under which 
reflux was demonstrated in laboratory animals inc ude (1) low 
flow states, (2) overvigorous flushing, (3) selective contrast 
injections, and (4) placement of embolic materia: too proxi- 
mally. Balloon occlusion of the orifice of the vessel undergo- 
ing embolization protects against reflux and ailows more 
homogenous embolization. Because of experience gained in 
the laboratory, therapeutic transcatheter embolization is now 
performed in patients with balloon catheter protection. Prelim- 
inary clinical experience is described. 


Reflux of embolic materials and infarction of distal or- 
gans is a potential, yet not well recognized, complication 
of trdhscatheter embolization. Published reports de- 
scribe ischemic infarcts of the spinal cord [1] and the 
lower extremities [2] as a result of embolic material 
reflux. In one of our patients, during embolic occlusion 
of the hypogastric artery for control of bleeding from 
pelvic trauma, reflux of embolic material produced oc- 
clusion of the popliteal artery requiring emergency em- 
bolectomy (fig. 1). 

We investigated the circumstances under which this 
complication occurs because of the increasing applica- 
tions of transcatheter embolization: (1) for control of 
cerebral [3] and spinal [4] arteriovenous malformations: 
(2) for treatment of gastrointestinal [5] and posttraumatic 
bleeding [6] and arteriovenous fistulae [7]; and (3) for 
renal ablation for tumor [8, 9] and end-stage renal 
disease [10]. This paper describes our observations as 
well as methods to prevent embolic reflux. 


Materials and Methods 
Embolic Material 


Pledgets of absorbable gelatin sponge (Gelfoam) approxi- 
mately 2 x 2 x 2 mm were soaked in liquid ophendylate 
(Pantopaque) for 30-45 min and gently compressed to remove 
as much remaining liquid as possible [11]. They were then 
loaded into tuberculin syringes and suspended in 1 ml of 
heparinized saline. The pledgets were introduced into the cath- 
eter and embolizations were carried out by pressure on the 
plunger of the syringe. Additional 1 ml increments of saline 
were introduced as required to flush the catheter and obtained 
free flow. 


Catheters 


All embolizations were performed through a new polyethyl- 
ene balloon-tipped catheter (no. 0B7/2/65, Meci-tech Corp., 
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Watertown, Mass.) (fig. 2). This catheter is heat-formable with 
good memory retention and torque control. The inner diameter 
of the catheter is 0.89 mm; outer diameter, 2.3 mm. In animal 
experimentation the catheter was introduced via a *emoral 
artery cutdown. In subsequent clinical use, it is introduced 
percutaneously with standard Seldinger [12] technique over a 
0.889 em guide wire. Partial inflation of the balloon during 
manipulation can impart some flow direction to the catheter 
and aid in selection of vessels and can increase the seating 
depth of the catheter tip. 


Embolizations 

An in vitro series of embolizations was performed by dis- 
charging the pledgets of Gelfoam into normal saline. The 
emboli were radiographed before introduction into the catheter, 
and then retrieved from the saline solution and reradiographed 
to determine the degree of retention of contrast medium in the 
embolized particles, and their size and shape. 

An in vivo series of embolizations was performed in six dogs 
under light sodium pentothal anesthesia. After femoral artery 
cutdown, selective catheterization and embolization of both 
renal arter es was performed in each dog, while the procedure 
was recorced with cinefluorography at 64 frames per second. In 
each dog, one side was embolized without balloon occlusion, 
and the opposite side with the balloon inflated. The sices were 
alternated in each animal. The resulting cine recordings were 
analyzed with stop-motion viewing equipment. 


Results 


in the in vitro study, radiographs of the contrast- 
soaked Gelfoam obtained before embolization showed 
dense radiopacity of the material (fig. 3A). After passage 
through the catheter, the material broke up into multiple 
small pieces but remained densely radiopaque (tig. 3B). 
In the in vivo study, radiographs of a represantative 
experimental animal demonstrated the dense rad opacity 
of the embolic material in the renal vessels and the 
refluxed material in the lower extremity vessels (fig. 4). 

Analysis of the films of the renal arteries embolized 
without dalloon occlusion demonstrated that reflux of 
embolic material occurred almost immediately after ob- 
struction of segmental vessels (fig. 4). Flushing of the 
catheter or test injections of contrast material were often 
responsible for dislodging emboli from the segmental 
vessels, even though the catheter tip was in tne main 
rena! arcery. When embolic material was allowed to 
lodge in the proximal main renal artery, emboli were 
dislodged while being rocked to and fro by the aortic 
pulse weve. In addition, repeat arteriography performed 
after embolization demonstrated very inhomogeneous 
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Fig. 1.—Popliteal artery occlusion from embolic reflux during therapeutic embolization. A, Selective right common iliac arteriogram demonstrating 


extravasation of contrast from branch of hypogastric artery. Note extent of 


pelvic fractures. B, Superselective arteriogram demonstrating extravasation 


from superior gluteal artery. Embolization was carried out from this position. C, Arteriogram showing complete obstruction of right popliteal artery, 
discovered when right dorsalis pedis pulse was lost. Note intravascular filling defect (arrow). At surgery (femoral embolectomy), 2 mm Gelfoam pledget 


was retrieved. Perfusion was successfully restored. 





Fig. 2. — Medi-tech balloon catheter. Note curve formed at distal end 
of catheter. 


distribution of vessel occlusion; no further embolic ma- 
terial could be introduced to more completely occlude 
the renal circulation because all additional material re- 
fluxed into the abdominal aorta. 

In renal arteries embolized with balloon occlusion, no 
reflux of material occurred. However, in every case in 
which emboli were deposited more proximally than the 
segmental vessels, saline flushing of the catheter or 
selective injection of contrast medium after balloon de- 
flation produced immediate reflux of most of the embolic 
material remaining in the main renal artery. Embolic 
material deposited in the main renal artery with the 


B 





Fig. 3.— Radiographs of Gelfoam pledgets in vitro. A, Gelfoam pledg- 
ets (original size 2 x 2 x 2 mm) after being soaked for '/2 hr in liquid 
iophendylate (Pantopaque). B, Same pledgets of Gelfoam after being 
extruded through Medi-tech catheter. Gelfoam is now broken up into 
pieces about size of catheter orifice. They have retained dense radiopac- 
ity. (Photograph reproduced to same scale as A.) 


balloon inflated could be forced distally with repeated 
saline flushing while balloon occlusion was maintained. 
Aortography performed at the end of the procedure 
adequately documented the degree of embolic occlusion 
of the renal vessels without producing reflux. In addition, 
embolization was far more homogeneous when balloon 
occlusion was used. 


Discussion 


The experimental observation that embolic material 
refluxed after introduction was originally made by Lalli 
et al. in 1971 [13]; they were able to prevent reflux with 
balloon occlusion. More recent reports of embolic com- 
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plications of renal embolization have been limited to 
patients undergoing embolization in end-stage kidney 
disease. These reports implicate the reduced flow to the 
kidne$s, due to their reduction in volume, along with 
obliterative intimal fibrosis as the responsible fac- 
tors [1]. Our investigations confirm that embolic reflux 
occurs in a low flow state, such as after partial emboli- 
zation of the renal circulation or during hypotension. In 
addition, we demonstrated clearly that spontaneous re- 
flux of embolic material may occur if materiae is depos- 
ited too close to the orifice of the vessel being occluded. 

Kerber [14] suggested that careful fluoroscopic moni- 
toring of the progress of embolization can prevent reflux. 
However, rather high pressure producing high flow can 
be required to extrude the embolic material from a 
partially obstructed catheter, exceeding the flow rate 
even in high flow vessels. In addition, we observed 
clinically that Gelfoam particles are rapidly washed free 
of water soluble contrast material by blood flow or flush 
solution, and do not reliably remain radiopaque in vitro 
or in vivo. Finally, an increased load of contrast material 
is required by his technique, an important consideration 
in patients with reduced renal function and. especially, 
prior to nephrectomy. 

Levin et al. [16] demonstrated in the laboratory that 
embolization without balloon protection could be carried 
out using a special procedure with extremely careful 
placement of catheters in the center of the arterial lumen 
“as long as intermittent contrast injections demonstrate 
continued patency of the catheterized artery and forward 
flow of contrast material. Once the artery and its major 
branches become subtotally occluded further emboliza- 
tion is risky." While following their recommendations 
eliminates the need for additional catheter materials and 
eliminates use of balloon catheter protection, the degree 
of vessel occlusion produced, we believe, is suboptimal 
and may lead to early vessel recanalization. Further, the 
escape of even one fragment of embolic material has 
potentially disastrous consequences. Occlusion of the 
orifice of the embolized vessel with a balloon-tipped 
catheter followed by embolization through this catheter 





Fig. 4. — Demonstration of embolic reflux. A, Representative cine frame obta ned during 
early embolization of Gelfoam in renal artery of dog. Radiopaque material obstructs 
segmental branches in renal hilum (arrowheads). There is massive reflux of embolic 
material into aorta (open arrows). B, Radiograph of dog's leg at end of procedure 
demonstrating large quantities of radiopaque Gelfoam trapped in thigh vessels. 


is a safer, more practical method of preventing compli- 
cations of embolic reflux, increasing the completeness 
of embolization, and controlling the proximity of depo- 
sition of material to the vessel orifice. 

Of equal importance is the demonstration that reflux 
of embolic material occurs with vigorous flushing of 
catheters or selective injections of contrast material. As 
a result of these findings, we have adopted th» following 
protocol for clinical embolization of main aortic 
branches (fig. 5): 

1. Control arteriography is selectively per'ormed 
through tne balloon catheter with the ballocn deflated. 

2. The balloon is inflated. All further flushing o” selec- 
tive arteriography is carried out prior to deflatior. 

3. Embolic material is not allowed to lodce proximal 
to the first major division of the embolized vessel. This 
can be controlled by flushing the catheter with the 
balloon inflated, which drives the material peripherally. 

4. Hand injections of contrast material with the bal- 
loon inflated are performed to determine the complete- 
ness of occlusion. These may be documented on film if 
necessary. 

5. For documentation of the embolization, the balloon 
catheter is exchanged for an aortography catheter, and 
aortography is performed with the side holes positioned 
just above origin of the embolized vessels. 

On a few occasions, we have used balloon catheter 
occlusion of the renal artery rather than embclization 
prior to tumor nephrectomy [15]. However, we feel that 
IS less satisfactory because: (1) the balloon may be 
dislodged or the femoral artery traumatized during posi- 
tioning of the patient; (2) prolonged catheterization is 
necessary under less than ideal conditions: (3) the dis- 
lodged balloon could, in theory, be carried by f ow into 
another vessel, with potentially disastrous conse- 
quences; and (4) the catheter or balloon may interfere 
with vessel occlusion during surgery. 

Using this technique, no embolic reflux ^as cccurred 
during preoperative embolization of 11 renal cell carci- 
nomas. With regard to embolization of other vessels, the 
procedure used depends on the vessel under considera- 
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tion. When second- or third-order branches of the aorta 
are being embolized with superselective catheterization. 
balloon protection may not be possible with present 
balloon catheter technology. In these situations., coaxial 
catheterization allows placement of emboli as periph- 
erally as possible, with the outer catheter occluding the 
more proximal vessel orifice. Using this method we have 
safely embolized the left gastric artery on multiple occa- 
sions, have selectively embolized a bleeding intralobar 
renal artery, and have safely embolized a gastrojejunos- 
tomy bleeding from the jejunal side with selective occlu- 
sion of the single vasa recta supplying the bleeding site. 
Our experience with embolization will be documented 
more fully in a subsequent communication. 
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Bleeding Simulated by the Distal Internal Pudendal Artery Stain 


JOHN D. SCHRUMPF,' GRAHAM SOMMER, AND RICHARD P. JACOBS 


A capillary and venous phase blush in the recion of the 
distal branches of the internal pudendal artery tha: simulates 
bleeding can sometimes be seen on arteriograms of male 
patients who are not bleeding. We describe five such cases. 
Correct identification of this pooling of contrast material is 
important to avoid unnecesary treatment by transcatheter 
embolization or by infusion of vasoactive drugs. 


The angiographic catheter has become a useful thera- 
peutic tool. In pelvic trauma in which approximately 60% 
of deaths are due to massive extraperitoneal hemorrhage 
and surgery is technically difficult [1-3], angiography 
can allow for accurate detection of the bleeding site and 
enable effective control by selective embolization or by 
infusion of vasoactive drugs [4-8]. We report an angio- 
graphic finding that may lead to a false positive diagnosis 
of pelvic bleeding. A blush in the distal brancnes of the 
internal pudendal artery may be seen in the capillary or 
venous phases, or both, in patients who are not bleed- 
ing. Recognition of this may prevent possible morbidity 
from unnecessary infusion or therapeutic embolization. 


$ 
Materials and Methods 


In the last 2 years, we evaluated the distal abdominal aorto- 
grams or run-off arteriograms of 130 patients; five of these 
patients demonstrated a stain in the region of the distal internal 
pudendal artery (table 1). All 130 patients were studied by 
means of percutaneous arterial catheterization. Although the 
femoral approach was most often used in these patients, we 
also employed the left axillary approach because we have found 
it allows excellent and direct access to the descending aorta, 
the common iliac arteries, and the internal iliac arteries and 
their distal branches; it is therefore the preferable route when 
undertaking assessment and therapy of suspected pelvic hem- 
orrhage. 


Case Reports 
Case 7 


Run-off arteriography was performed on a 25-year-old man 
being evaluated for Buerger's disease. Stenosis o' a popliteal 
artery was demonstrated. A prominent stain was noted (fig. 1) 
incidentally at the base of the penis during the aortic injection. 


Case 2 


While riding his motorcycle, a 29-year-old man was struck by 
a car and suffered diastasis of the symphysis pubis and right 
sacroiliac joint. Exploratory laparotomy disclosed a ruptured 
bladder and bowel injury that required a left coostomy. To 
assess the continued bleeding, a no. 6 French catheter was 
introduced via the left axillary approach. Contrast material was 
injected into the lower abdominal aorta, and the arteriogram 
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showed active bleeding from the lateral sacral branca of the left 
internal ilae artery. Selective embolization of the left imternal 
iliac artery with Gelfoam halted the bleeding. Inject ons before 
the embclization demonstrated a symmetrical capillary and 
venous paese stain in the region of the base of the penis. 
Washout o: contrast material was normal, that is, without 
continuec pooling. 


Case 3 


A 44-year-old man underwent run-off arteriograpny because 
of a gunshot wound in a leg 3 years previously. ncidentally 
noted on th» capillary and venous phase was a bilat2ral stain in 
the region cf the distal branches of the internal pudenda’ artery 
(fig. 2). A second stain extended superior to the base of the 
penis and appeared to be in the rectal mucosa No rectal 
inflammaczo y process could be found. 


Case 4 


A 53-yea -old man had run-off arteriography performed be- 
cause of pain in the left calf. A left popliteal artery occlusion 
was found. Incidentally noted was a bilaterally symmetric stain 
in the recion of the corpus cavernosum. 


Case 5 


A 30-y2ar-old man was shot in the right buttock, end the 
bullet ex:ted from the soft tissue lateral to the greater trochan- 
ter. A lewer abdominal aortogram and run-off arteriogram 
showed normal vessels; however, a prominent blush was seen 
at the base of the penis during the capillary and venous phases. 
Exploratior of the buttock wound and laparotom/ confirmed 
that there was no injury to abdomen, pelvis, or perineum. 


Discussion 


The dis-al internal pudendal artery supplies the exter- 
nal genitelia, the lower anal canal, and the skin of the 
perineum From the internal iliac artery, the internal 
pudendal artery runs through the buttock and then 
anteriorly along the lateral wall of the ischiorectal fossa 
in the pudendal canal. At the posterior end o' the canal, 
the inferior rectal branches of the interna! pudendal 
artery arise, and at the anterior end of the canal the 
perineal branch arises. The perineal branch gives off a 
transverse branch to the anal region and a branch to the 
scrotum. After small branches to the urocenital dia- 
phragm, the internal pudendal artery gives off four 
named branches: artery of the penile bulb, tne urethral 
artery, the deep penile artery (the central artery of the 
corpus cavernosum), and the dorsal penile artery. The 
branches of the internal pudendal vein correspond in 
location with those of the internal puderdal artery, 
except tre dorsal penile vein drains primarily into the 
prostat c venous plexus. 
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TABLE 1 
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Summary of Cases 











Age 
(years) 


History 





Arteriographic Findings 








Buerger's disease 


Motorcycle accident 


Remote gunshot wound 
to leg 


Pain in calf 


Gunshot wound in right 
buttock 


Stenosis of popliteal 
artery; stain at cor- 
pus cavernosum; 
otherwise normal 
findings 

Pelvic fracture; bladder 
rupture; branch left 
internal iliac artery 
bleeding (success- 
fully embolized); stain 
at corpus caver- 
nosum 

Stain in region of rec- 
tum and corpus cav- 
ernosum; otherwise 
normal findings 

Stain at corpus caver- 
nosum; otherwise 
normal findings 

Stain at corpus caver- 
nosum; otherwise 
normal findings 








Fig. 1.—Case 1. Early (A) and late (B) arterial phase aortogram 
showing normal finding of bilateral symmetric blush in corpus caver- 
nosum. 





Fig. 2.—Case 3. Lower abdominal aortogram, late arterial phase, 
showing dense stain in region of corpus cavernosum. Second, more 
superior stain is in region of rectum and prostate. 


Several explanations, other than that of active laleed- 
ing, are possible for the stain visualized arteriographi- 
cally in the region of the internal pudenda! artery. 

1. It may represent stasis in the penis secondary to 
venous occlusion, such as by thrombosis or a pelvic 
hematoma. 

2. Wheeler and Simmons [9] reported a case of post- 
traumatic priapism with pooling of contrast medium 
from the distal internal pudendal artery; they believed 
this pooling was due to a local arteriovenous fistula in 
the corpus cavernosum. 

3. The stain may also simply be a normal capillary 
phase stain or blush in the corpus cavernosum, as 
appeared in cases 2, 4, and 5. Since we have not seen 
this stain in females, it seems likely the stain lies within 
the penis. 

4. |n case 3, the stain was more extensive superiorly, 
suggesting hypervascularity of the anal canal, although 
there was no history of rectal inflammation. 

5. The skin of the perineum might blush if inflamed. 

6. Prostatic venous plexus pooling is also a possibil- 
ity. 

Neither autopsy nor surgical proof was available for all 
of our cases. However, when the distal internal pudendal 
artery stain is noted incidentally on an arteriogram of a 
patient without recent trauma (Cases 1, 3, and 4), the 
overwhelming likelihood is that the stain does not repre- 
sent bleeding; surgery or autopsy is not likely to be 
performed on such a patient. In Case 5, the bullet track 
was in the muscles outside the pelvis; surgery did con- 
firm absence of bleeding in the pelvis and perineum, 
although the prostate and penis were not incised. In 
Case 2, surgery did not disclose a site of bleeding. 
Arteriography showed bleeding was from the lateral 
sacral branch of the left internal iliac artery which was 
successfully embolized. This active, continuous extrava- 
sation which did not wash out contrasted with the 
symmetric stain at the base of the penis which did wash 
out, and which we believe is a normal finding. 
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Our interest in distinguishing an area of bleeding from 
a stain not due to bleeding in the region cf the distal 
internal pudendal artery was aroused by a case of a 36- 
year-old man who jumped from the fourth ‘loor of his 
residence incurring multiple pelvic fractures. He under- 
went arteriography to determine if active pelvic bleeding 
was present and for possible therapy. A large pelvic 
mass, presumably hematoma, was seen displacing the 
bladder and vessels. Staining seen at the base of the 
penis was initially interpreted as extravasation. Four 2 x 
3 mm Gelfoam emboli were therefore flushed through 
the catheter; however, they lodged in small gluteal 
branches. Reinterpretation of late phase arteriograms 
showed slowed washout of the contrast material from 
the corpus cavernosum region but no persistent pooling. 
This appearance suggested that the stain was actually 
secondary to venous obstruction due to the hematoma. 
The study was terminated without complication. Patho- 
logic proof is not available. 

This case illustrates that it can be difficult to determine 
whether a stain in the corpus cavernosum region is 
causgd by bleeding. We believe that a bilaterally sym- 
metric, homogeneous stain at the base of the penis that 
washes out is a variation of normal, especial y if there is 
no history of pelvic trauma. If the area of contrast 
extravasation is not bilaterally symmetric, pools, and 
does not wash out, and the patient has susteined recent 
pelvic trauma, bleeding is the most likely cause. 

Although some instances of stain in the region of the 
internal pudendal artery, such as those reported by 
Katzen et al. [8] and Kadish and coworkers [7], probably 
do represent active bleeding, the possibility of either a 
normal capillary-venous stain or stasis secondary to 
venous occlusion should be considered before undertak- 
ing embolization or vasoconstrictor therapy. 


ADDENDUM 


After preparing this manuscript, a corroborative example was 
brought to our attention by Arthur Gronner of Highland General 
Hospital, Oakland, California. His patient was a 22-year-old man 
who was shot in the left thigh. Initial reports indicated that the 
wound was inflicted with a shotgun. Left femoral arteriography 
showed no direct arterial injury (fig. 3A), but a bright stain was 
noted inferior to the symphysis pubis (fig. 3B). The stain was 
initially interpreted as contrast extravasation. However, further 
questioning, police reports, and additional physical examina- 
tion indicated only a single entrance and exit wound in the 
midthigh. The patient was hospitalized and his wound debrided. 
No hematuria or other significant bleeding occurred. The pa- 
tient recovered without event and was discharged. As in our 
patients, recognition of this staining phenomenon may avoid 
initial misinterpretation and perhaps prevent inappropriate ther- 


apy. 





Fig. 3.—A, Left femoral arteriogram showing normal a teria anatomy 
and early staining near terminal branches of internal pudendal artery. B, 
Capillary phase showing contrast accumulation at base of penile shaft. 
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Gas in the Bile Ducts (Pneumobilia) in Emphysematous Cholecystitis 


WILLIAM D. HARLEY,’ ROBERT H. KIRKPATRICK, AND JOSEPH T. FERRUCCI, JR. 


Gas in the biliary ducts (pneumobilia) was demonstrated in 
three cases of emphysematous cholecystitis. Pneumobilia is 
usually secondary to a spontaneous internal biliary fistula or 
incompetent sphincter of Oddi, and is rarely considered a 
manifestation of emphysematous cholecystitis. The presence 
of gas in the billary ducts in these cases suggests that the 
cystic duct is patent, allowing gas to escape from the gallblad- 
der lumen. The pathophysiology of emphysematous cholecys- 
titis is discussed and an ischemic etiology considered. 


Gas in the biliary ducts (pneumobilia) is an infrequent 
occurrence in emphysematous cholecystitis. If gas is not 
simultaneously identified in the wall of the gallbladder, 
emphysematous cholecystitis might not be considered in 
the differential diagnosis. More common etiologies for 
pneumobilia, such as spontaneous internal biliary fis- 
tul@ incompetent sphincter of Oddi, or biliary enteric 
surgical anastomosis, would be the prime considera- 
tions. We report three cases in which gas in the biliary 
ducts was a prominent radiographic feature of emphy- 
sematous cholecystitis and discuss possible pathophys- 
iologic mechanisms. 

The three patients had acute abdomina symptoms, 
and gas in the biliary ducts was demonstrated on initial 
plain radiography of the abdomen. Contrast studies of 
the upper gastrointestinal tract were obtained when 
appropriate to exclude a communication between the 
gastrointestinal tract and the biliary system. The diagno- 
sis of emphysematous cholecystitis was confirmed at 
surgery in each patient within 48 hr of admission. No 
further examples of gas in the biliary ducts were discov- 
ered on review of 11 additional cases of emphysematous 
cholecystitis gathered from the teaching collections of 
six area medical centers. 


Case Reports 
Case 1 


A 71-year-old woman with adult onset diabetes mellitus had a 
2 week history of intermittent right upper quadrant pain which 
increased in intensity during the 24 hr prior to admission. 
Physical examination revealed marked right upper quadrant 
tenderness. Supine abdominal radiography on admission dem- 
onstrated extensive gas in the major intrahepatic bile ducts, as 
well as gas in the wall and lumen of the gallbladder (fig. 1). At 
laparotomy the day after admission, the gallbladder appeared 
crepitant with evidence of early necrosis. Frank intraluminal gas 
was encountered on opening the gallbladder, and several 
hundred tiny stones were found. A cholecystostomy was per- 
formed. Cultures from the gallbladder wall and bile yielded 
Clostridium perfringens. An elective cholecystectomy was per- 
formed after a 3 month interval without complication. 
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Case 2 


An 84-year-old diabetic female was admitted with a 24 hr 
history of abdominal pain on the right side and vomiting. 
Physical examination revealed a distended abdomen with dif- 
fuse tenderness and a rectal temperature of 38.3°C. Laboratory 
values included a white blood cell count of 13,000 and a total 
bilirubin of 1.0 mg/100 ml. Supine radiography disclosed gas in 
the common hepatic duct (fig. 2A). An air-fluid lev3l wes evident 
in the gallbladder on an upright view (fig. 2B). An upper 
gastrointestinal examination was normal, and “here was no 
reflux of barium into the biliary tract. At exploratory surgery on 
the second day, the gallbladder was gangrenous and contained 
gas within the wall. Several calculi were present within the 
lumen. A cholecystectomy was performed. Culture of the bile 
was not obtained. 


Case 3 


A 50-year-old male had vague abdominal discomfort for 3 hr, 
followed by vomiting and severe abdominal pain on the right 
side. He had undergone a partial gastrectomy and Billroth II 
anastomosis for carcinoma of the stomach 2 years earlier. No 





Fig. 1.—Case 1. Extensive gas in intrahepatic cucts. 
Linear and mottled gas accumulation is eviden in wall of 
gallbladder. Gas in gallbladder lumen identifed by air- 
fluid level on decubitus view (not shown). 
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Fig. 3.—Case 3. Gas in lumen of gallbladder and com- 
mon bile duct. No gas identified in wall of gallbladder. 


history of gallbladder disease or diabetes mellitus was elicited. 
Physical examination revealed right upper and lower quadrant 
abdominal tenderness and guarding. Laboratory values in- 
cluded a white blood cell count of 17,800 and a total bilirubin of 
0.8%. Supine abdominal radiography demonstrated gas in the 
common bile duct and gallbladder lumen (fig. 3). Oral cholecys- 
tography revealed no opacification of the gallbladder, and an 
upper gastrointestinal examination disclosed no reflux of bar- 
ium into the biliary tract. 

At laparotomy, the gallbladder was tense and gangrenous. 
Decompression of the gallbladder with a trocar yielded abun- 
dant gas with a small amount of bile, but no calculi. No evidence 
of recurrent gastric carcinoma or biliary enteric fistula was 
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Fig. 2.—Case 2. A, Gas in main 
right and left hepatic and common 
hepatic ducts. B, Upright view 
demonstrating air-fluid level within 
gallbladder. 


found. A cholecystectomy was performed. The pathology report 
confirmed acute necrotizing cholecystitis, and culture of the 
bile yielded Clostridium perfringens. 


Discussion 


Since H@gner [1] made the first radiographic diagnosis 
of emphysematous cholecystitis in 1931, about 164 cases 
have been reported [2], and the entity is now considered 
relatively commonplace. Gas in the wall of the gallblad- 
der is diagnostic of emphysematous cholecystitis. Fre- 
quently, both the wall and lumen of the gallbladder 
contain substantial amounts of gas. Pneumobilia is an 
unusual occurrence in this disorder. In only seven previ- 
ously reported cases has gas in the bile ducts been 
associated with emphysematous cholecystitis [2-7]. 
Mentzer et al. [2] reported a case of emphysematous 
cholecystitis in which gas within the biliary ducts was the 
only radiographic abnormality. Similarly, in two of our 
three cases, the abnormal gas was confined to the lumen 
of the bile ducts and gallbladder. Under these circum- 
Stances, the correct diagnosis would usually not be 
considered, and an internal biliary fistula or incompetent 
sphincter of Oddi would be expected. 

The pathophysiology of pneumobilia in association 
with emphysematous cholecystitis remains an enigma. 
Obstruction of the cystic duct has been thought to be 
the precipitating cause of acute cholecystitis, with or 
without associated gas formation. Several clinical fea- 
tures found in emphysematous cholecystitis tend to 
distinguish it from acute cholecystitis, including male 
predominance, lower incidence of gallstones, greater 
frequency of positive anaerobic bacterial cultures, and 
associated diabetes mellitus [2, 8]. In addition to these 
features, the occurrence of pneumobilia in some cases 
of emphysematous cholecystitis suggests that the cystic 
duct is patent, allowing gas to escape from the gallblad- 
der into the biliary ducts. 
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In acute cholecystitis, obstruction of the cystic duct 
causes the gallbladder to distend, resulting in ischemia 
of the mucosa secondary to compression of the blood 
vessels in the gallbladder wall [9]. The same mechanism 
occurs in emphysematous cholecystitis, although pri- 
mary ischemia of the gallbladder without cystic duct 
obstruction is probably the precipitating event in some 
cases [2, 10]. This hypothesis is supported Ly the find- 
ings of May and Strong [11], in which the blcod vessels 
of three gallbladders removed in cases of emphysema- 
tous cholecystitis were narrowed or occludec compared 
to 60 control gallbladders with recurrent chol2cystitis. 

Schowengerdt and Wiot [7] reported a case of emphy- 
sematous cholecystitis associated with gas in the bile 
ducts which developed 12 hr after abdominel aortogra- 
phy in a gallbladder previously normal on orēl cholecys- 
tography. Pathologic examination showed occlusion of 
the cystic artery branches, probably by atl eromatous 
emboli, leading to necrosis of the gallbladder and gas 
formation. The prominent association of emphysema- 
tous cholecystitis and diabetes mellitus is an additional 
factag which supports the role of ischemia secondary to 
primary vascular disease. Ischemia allows tacterial in- 
vasion by gas-forming organisms, most frequently C/os- 
tridia perfringens or E. coli [2]. 

Heifetz and Wyloge [12] proposed an experimental 
model of emphysematous cholecystitis based on ob- 
struction of the cystic duct, in which gas under pressure 
dissects into the wall of the gallbladder from the lumen. 
This model would not explain the occasional occurrence 
of pneumobilia, unless the gas in the wall of tne gallblad- 
der reentered the lumen of the cystic duct distal to the 
obstruction, or gas-forming cholangitis existed distal to 
the obstruction. A pathogenetic mechanism in which the 
cystic duct remains patent, such as primary ischemia of 
the gallbladder, would more likely explain the presence 
of pneumobilia in the cases reported. 

The differential diagnosis of pneumobilia involves sev- 
eral considerations. When gas is observed in the lumen 


of the biliary ducts or gallbladder, it is necessary to 
distinguish emphysematous cholecystitis from a biliary 
enteric communication or an incompetent sphincter of 
Oddi. The demonstration of gas in the wall of the gall- 
bladder confirms the diagnosis of emphysematous cho- 
lecystitis, while reflux of barium into the biliary tree 
would incicate a biliary enteric communication. The 
presence of pneumobilia in association with emohyse- 
matous cholecystitis suggests that the cystic cuct is 
patent in these cases. 
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Rheumatoid Arthritis and Its Variants: Analysis of Scintiphotographic, 
Radiographic, and Clinical Examinations 


D. L. WEISSBERG,' D. RESNICK,? A. TAYLOR ? M. BECKER,* AND N. ALAZRAKI? 


?*9"Tc pyrophosphate radionuclide scans of tne axial and 
appendicular skeletons in 23 patients with rheumatoid arthritis 
and 15 patients with systemic arthritic conditions were com- 
pared to clinical and radiographic examinations. The nuclear 
scan was the most sensitive indicator of active disease and 
correlated extremely well with the other methods. A pattern of 
abnormal radionuclide activity in rheumatoid arthritis consist- 
ing of a symmetric peripheral joint process can be distin- 
guished from that of the rheumatoid variants which tend to 
have more central skeletal involvement and asymmetric pe- 
ripheral articular involvement. The nuclear scan is less spe- 
cific than the radiograph in its ability to distinguish among the 
clinical entities. However, documentation of scintigraphic ac- 
tivity often antedated radiographic or clinical abnormalities. 


Alth®ugh many bone-seeking radiopharmaceuticals have 
been used in the evaluation of rheumatoid arthritis [1-6]. 
the recently developed °°"Tc "phosphate" compounds 
have proved to be the most sensitive [7-9]. These agents 
have the advantage of low patient radiation exposure 
and high target-to-background ratios. Axial skeletal joint 
imaging is also readily performed with these newer 
pharmaceuticals. 

Therefore we decided to reevaluate the potential role of 
nuclear scanning, using ??"Tc pyrophospnate, in the 
diagnosis and management of patients with rheumatoid 
arthritis. The triple-blind prospective study included 
comprehensive scintiphotographic, radiocraphic, and 
clinical examinations. This study compared and corre- 
lated the sensitivities of the various methods. The speci- 
ficity of the nuclear scan in identifying patterns of joint 
involvement in rheumatoid arthritis was also determined. 


Subjects and Methods 


Twenty-three patients with clinical and laboratcry evidence of 
rheumatoid arthritis and 15 patients with systemic arthritic 
conditions (table 1) were randomly selected from the Rheuma- 
tology Clinic at the Veterans Administration Hospital in San 
Diego. Age range of patients with rheumatoid arthritis was 40- 
84 years (average, 59), they had symptomatologv which varied 
from a few months to greater than 30 years (average, about 15 
years). Age range of the other 15 patients was 26-81 years 
(average, 48). That these patients were all males reflects the 
patient population at our hospital. This fact should be empha- 
sized because the bias in patient selection may be apparent 
when our results are compared with those of o:her investiga- 
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tors. All evaluations were usually performed within 10 days of 
each other. 


Clinical Examination 


The patients had complete joint examinations by a rheuma- 
tologist (M. Becker). Objective signs of active involvement 
included periarticular swelling, tenderness, effusion, bursitis, 
tendinitis, and subcutaneous nodule formation. Deformities, 
decreased range of motion, and subjective comp aints of pain 
were not used as indicators of active disease. Gracation of 
individual joint involvement was related to the number of posi- 
tive findings. 


Scintiphotography 


Patients were examined with an Anger scintillation camera 4 
hr after intravenous injection of 15 mCi of *?"Tc py-ophosphate. 
Diverging collimators were used for the axial skeleton and 
shoulders, with time control determined by courting over the 
posterior thoracic spine. For the peripheral joints, converging 
collimation with 100,000 counts was used. The survey of the 
axial skeleton included posterior views of the ccmplete spine 
and pelvis, and anterior views of the shoulders and pelvis. 
Appendicular skeletal evaluation included views »f the hands, 
wrists, elbows (lateral), knees (anterior), ankles (lateral), and 
feet. A complete examination required about 45 min. Two of us 
(D. Weissberg and A. Taylor) independently graded the degree 
of activity in relation to normal. 

Without knowledge of the clinical diagnosis, one »f us (A. 
Taylor) made presumptive diagnoses based on tne pattern of 
radionuclide uptake. For rheumatoid arthritis, the distinguish- 
ing features were: (1) a symmetric process with peripheral joint 
activity greater than axial activity; (2) uniform involvement of the 
wrists and proximal joints of the hands and fest; (3) typical 
deformities; and (4) soft tissue changes such as periarticular 
swelling, bursal enlargement, and subcutaneous nodules (fig. 
1). For the rheumatoid variant disorders the following features 
on nuclear scan were considered important: (1) en asymmetric 
process; (2) increased central activity, especially at the sacroil- 
iac joints; (3) distal interphalangeal joint abnormalities; (4) soft 
tissue involvement, such as tendinitis and bursitis; and (5) 
plantar calcaneal uptake (fig. 2). In osteoarthrits tha criteria 
included: (1) an asymmetric process; (2) radionuclide activity 
distributed in weight-bearing joints and the distal joints of the 
hands and feet; and (3) irregular central skeletal involvement. 


Radiography 


The radiographic survey included multiple views of the 
hands, wrists, elbows, knees, ankles, and feet for the appendic- 
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TABLE 1 ular skeleton. Two views of the cervical, thoracic, and lumbar 
Summary of Cases spine and shoulders with an anteroposterior view of the pelvis 
were used for the axial skeleton. 
Diagnosis No. Patients Radiographic parameters of involvement included evidence 
of soft tissue swelling, effusion, periarticular osteoporosis, joint 
space narrowing, erosions, cysts, periosteal reaction, and de- 














Rheumatoid arthritis: 


Seropósitive 5 6. isis cose G0 dk ss ben edwasddicaccccc, 21 
See c eeciceseus cesse uasa dos cll. 2 formities. Without knowledge of the clinical findings or diagno- 
Rheumatoid variant disorders: sis, one of us (D. Resnick) estimated the degree of involvement. 
Ankylosing SPORE. aerae aduuoasa wer EA EM 4 Standard radiographic criteria for skeletal and soft tissue abnor- 
Psoriasis dede dud X 4d STINE ES 4409 DES HERG d 4 malities were used to differentiate among the various disorders. 
Reiter's disease ................................. 1 
Indeterminate .................................. 2 
Miscellaneous arthritides: Results 
HOD Ce ee 1 S tivity D pru 
Calcium pyrophosphate deposition disease ....... 1 ensitivity Determination 
ppl ud dedu AAAA 1 Rheumatoid arthritis. The percentage of involvement 
PP MINGUS GySNOBDY BYNAME suu m of specific articulations in rheumatoid arthritis as deter- 
TOME ecossuddtex ibat pr ei diea datas: tas ; 38 mined by each method is presented in table 2. Nuclear 











Fig. 1.—Abnormalities in rheumatoid arthritis. A, Radionuclide scan of right hand demonstrating uniform wrist activity and greater proximal than 
distal joint involvement. Note deformities of first (curved arrow) and fifth (arrow) digits. B, Radiograph of hand in A showing typical deformities. Areas 
of greatest radionuclide activity correlate well with radiographic changes. C, Radionuclide scan of left foot showing typical distribution of activity, 
greatest in proximal joints. Corresponding symmetric abnormalities were seen in this patient's right foot. D, Radiograph of foot in C showing extensive 
erosive disease corresponding to radionuclide scan. Again, marked radionuclide uptake is seen in areas of greatest radiographic change. E, Lateral 
radionuclide scan of right elbow showing uptake in region of joint. Enlarged olecranon bursa (open arrow) and subcutaneous nodule are seen (closed 
arrow). Note uptake at injection site (arrowhead). F, Radiograph of elbow in E showing soft tissue changes of olecranon bursitis (open arrow) and 
subcutaneous nodule (closed arrow). 
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Fig. 2.—Abnormalities in rheumatoid variant disorders. A and B. Radionuclide scans of right (A) and left (B) hands in patient with psoriasis showing 
asymmetric pattern of uptake and involvement of distal interphalangeal joints (arows). C and D, Scintiphotographs of same patient showing similar 
pattern of involvement in peripheral joints of right (C) and left (D) feet. E, Scan of posterior pelvis of different patient with psoriasis demcnstrating 
symmetric uptake in sacroiliac joints (arrows). Much greater activity is seen over these joints compared to over sacrum. Radiotracer is present in 
bladder (arrowheads). F, Radionuclide scan of right foot of patient with ankylosing spondylitis showing uptake in plantar calcaneal region (arrow). 
Activity is also seen in foot and in region of retrocalcaneal bursa (open arrow). 


scanning showed involvement was highest in the appen- 
dicular joints, greatest in the wrist (98%) (fig. 1A). The 
incidence of joint involvement detected by radiography 
was generally lower than that recorded by scintigraphy, 
especially when the changes of osteoarthrtis are ex- 
cluded. For clinical activity, a pattern of involvement 
which closely follows that of radionuclide activity was 
seen. 

Rheumatoid variants. The results of examination in 11 
patients with rheumatoid variant disorders are presented 
in table 2. The incidence of detection of abnormal joints 
was greatest on scintigraphy except in the spine, distal 


interphalangeal joints, and hip. Radiographic studies 
showed significant abnormalities in the axial skeleton, 
especially at the sacroiliac joints (63%). However, the 
incidence of radiographic abnormalities exceeded that 
detected by the other methods only in the spine, hips, 
and distal interphalangeal articulations. 

On clinical examinations, axial skeletal abnormalities 
were particularly frequent (table 2). Gooc correlation 
between frequency of radiographic and clinzal findings 
was seen in the spine. The degree of clincial invo vement 
in the rest of the skeleton was variable in relation to that 
detected on radiography, but generally more extensive. 
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Correlation of Sensitivities 


Rheumatoid arthritis. The sensitivity of nuclear scan- 
ning was compared to that of radiography in the 23 
patients with rheumatoid arthritis (table 3). Of 1,262 
joints examined which did not have radiographic 
changes of osteoarthritis, concordance was seen in 67% 
of articulations; both methods were negative in 38% and 
both were positive in 29%. Abnormal nuclear scan activ- 


ity was seen in 20% of joints which had no radiographic 
abnormalities. On the other hand, 13% of joints were 
involved on radiography and uninvolved on scintigraphy. 

Nuclear scanning was compared to the clinical evalu- 
ation in 1,293 joints (table 4). In one set of joints, the 
metatarsophalangeal articulation, difficulty in determin- 
ing clinically active disease was encountered because of 
associated osseous deformity. This resulted in an in- 
creased incidence of clinically detectable active disease 


TABLE 2 
Percentage of Involvement of Specific Articulations 





Rheumatoid Arthritis 


Rheumatoid Variant Diseases 





Joint Clinical Clinical 
neal Radiography pe ind Vires Radiography pesci 
Distal interphalangeal ....... 17 10 (22) 8 9 14 7 
Proximal interphalangeal.... 48 51 (54) 40 30 20 23 
Metacarpophalangeal ....... 70 54 70 47 13 35 
Lii EEETTTTTSICUU TQ TT LIU 98 65 92 64 17 50 
oit MP 78 39 66 45 9 41 
Should 665 swessncteee peas 46 26 46 41 21 9 
Cervical spine .............. 20 23 (45) 20 9 33 27 © 
Thoracolumbar spine ....... 28 5 (41) 12 36 50 60 
BOOTIES Lcauoesceheide kd 34 7 (17) 0 73 63 59 
i A TT 2 15 12 5 17 9 
ERÉN oroexo spen QA Qd dui 78 41 (50) 82 36 8 23 
' 0| MET TETTE 74 54 59 8 36 
DEM edo ene Tree rr 68 39 34 55 8 14 
Tarsometatarsal ............ 66 36 26 e 50 13 9 
Metatarsophalangeal........ 41 49 70 33 18 25 
Interphalangeal ............. 16 8 2 4 11 10 


Note. — Numbers in parentheses are combined percentages of rheumatoid and osteoarthritic abnormalities. 


TABLE 3 
Correlation of Nuclear Scanning and Radiography 








Rheumatoid Arthritis 





Positive 

Joint Both Both meg 

Negative Positive Nenative 

_ Radiograph 

Distal interphalangeal ...... 141 0 15 
Proximal interphalangeal... 64 78 41 
Metacarpophalangeal ...... 57 112 45 
DINE AEE S E 1 32 12 
EE PTEE ES TS 10 18 16 
ONONIDE sorrara aii 20 5 15 
Cermichl $pine. cisdr ririri 12 2 0 
Thoracolumbar spine ...... 11 1 1 
CECIODIBS pari a n 21 1 14 
RO ee eee err Ter rere 34 1 0 
SD PETEERE EEEE 5 19 18 
e aasa a Gans 10 8 19 
LE o. REENER EEEE j 14 13 
Tarsometatarsal ........... 10 9 18 

ETa eai ART ao) Kon 408 (39) 300 (28) 22T (21) 
Metatarsophalangeal ....... 76 62 25 

uoo FRETUM 484 (38) 362" (29) 252 (20) 


Rheumatoid Variant Diseases 





Negative Positive Negative 
Nuclear Nuclear Nuclear 
Scan, Was cce Scan, Scan, 
Positive Negative Positive 
Radiograph Radiograph Radiograph 
17 67 1 6 5 
52 68 6 21 10 
17 54 14 38 1 
1 6 4 12 0 
10 2 9 0 
3 11 3 6 2 
3 6 0 1 2 
0 4 2 1 3 
2 2 10 6 4 
5 18 1 0 3 
4 13 1 7 1 
9 9 2 11 0 
7 10 2 10 0 
5 11 3 7 0 
125 (12) 289 (57) 51 (10) 136 (27) 31 (6) 
39 68 12 23 T 
164+ (13) 357 (58) 63+ (10) 159 (26) 388 (6) 


Note. — Data excluding patients with osteoarthritis. Numbers in parentheses are percentages. 
* 18 additional joints had osteoarthritis: distal interphalangeal (10), proximal interphalangeal (two). thoracolumbar spine (four), and sacroilliac (two). 
t 16 additional joints had osteoarthritis: distal interphalangeal (four), cervical spine (five), thoracolumbar spine (five), and sacroiliac (two). 


+ Two additional joints had osteoarthritis: thoracolumbar spine. 


§ 21 additional joints had osteoarthritis: distal interphalangeal (eight), proximal interphalangeal (one), cervical spine (11), and thoracolumbar spine (one). 
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TABLE 4 
Correlation of Nuclear Scanning and Clinical Examination 
Rhecmatoid Arthritis Rheumatoid Variant Diseases 
Positive Negative Positive Negative 
Nuclear Nuclear Nuclear Nuclear 
Both Both Scan, Scan, Both Both Scan, Scan, 
Negative Positive Negative Positive Negative Positive Negative Positive 
Clinical Clinical Clinical Clinical 
Tests Tests Tests Tests 
Distal interphalangeal ...... 153 0 11 4 74 1 6 5 
Proximal interphalangeal... 77 48 62 41 69 13 19 10 
Metacarpophalangeal ...... 36 126 36 29 50 31 22 3 
00 C aA See ee S 0 42 3 1 5 10 6 1 
BEEN AORTE EE 5 27 9 5 9 6 4 3 
Shoulder .................. 16 13 11 6 11 - 9 2 
Cervical spine ............. 18 2 1 2 8 1 2 
Thoracolumbar spine ...... 17 2 4 0 4 2 1 1 
EDDA os an bk svc vase nde 27 0 19 0 4 11 5 2 
ME ee coer ae ee 40 1 0 5 20 1 PY 1 
a ERTA EEEN EEA 5 31 6 4 12 3 5 2 
| D PERE TT TIT 8 22 12 4 5 5 9 3 
COS EROR NECS 12 11 19 4 10 3 9 
Tarsometatarsal ........... 8 4 27 y 11 2 9 de. 
eee 422 (39) 329 (3)) 220 (20) 112 (10) 292 (56) 89 (17) 104 (20) 43 (8) 
Metatarsophalangeal TTE 38 82 14 76 55 16 19 11 
SS PO Pee ee ee 460 (36) 411 (32) 234 (18) 188 (15) 347 (55) 105 (17) 123 (20) 54 (9) 
Note. — Numbers in parentheses are percentages. 
and marked clinical-scintigraphic dissociaton. In fact, TABLE 5 
76 of 210 joints (3696) were positive by clinical examina Diagnostic Specificity 
tion and negative by scintigraphy. If these *rticulations 
were excluded from the analysis, evaluaticn of the re- Clinical Nuclear Radiography 
maining 1,083 joints yielded concordance im 69%, while ! = eme CE 
20% were positive solely by scanning and 10% were app aby arthritis .... 23 19* 16t 
positive solely by clinical examination. e p la á " 
Rheumatoid variant diseases. The incidence of abnor- Indeterminate ...... 2 2 2 
mality on nuclear scanning in the 11 patien s with rheu- EHDAE oia eros o 4 1 2 


matoid variant disorders was compared to ‘hat seen on 
radiography in 640 joints (table 3). After exclusion of 23 
joints identified by radiography as degeneretive disease, 
68% of joints had concordant results, 26% were positive 
by scanning alone, and 6% were positive by radiography 
alone. It was of interest that 21 of the 23 joints with 
radiographic evidence of osteoarthritis had no evidence 
of radionuclide activity. 

In correlating nuclear scanning with clinizal examina- 
tion in 629 joints (table 4), concordance of activity was 
seen in 72% of joints. Discordance was seen in 20% 
which were positive by nuclear scanning alone and 9% 
which were positive by clincal examination alone. 


Specificity 


Diagnostic specificity is outlined in table 5. Of the 23 
patients with rheumatoid arthritis, nuclear scanning cor- 
rectly identified 19. Three cases were ciagnosed as 
variant disorders and the fourth was listed es a variant or 
rheumatoid with sacroiliac joint involvemeat. Radiogra- 
phy correctly identified 16 of the 23 cases. Tne remaining 
diagnoses were degenerative disease (fcur patients), 
osteoporosis (one), rheumatoid variant d sease (one), 
and normal (one). 


* Includes two probable. 
t Includes three probable. 


Of nine patients with specific rheumatoid variant dis- 
orders (i.e., ankylosing spondylitis, psorias s, or Reiter's 
disease), five were appropriately placed ir this general 
category by nuclear scanning, although cistinguishing 
features could not be discerned to allow a specific 
diagnosis to be made. 

Of the miscellaneous diseases, only the case with 
osteoarthritis was diagnosed by nuclear scanaing. Ra- 
diography correctly diagnosed the patien: with calcium 
pyrophosphate deposition disease and reflex sympa- 
thetic dystrophy syndrome. 


Follow-up Studies 


Six patients had complete follow-up examinations, 
and additional patients had limited follow-up evaluation 
using the three diagnostic methods. In this small number 
of patients, certain results were noted. Radionuclide 
activity often antedated clinical or radiographic changes. 
This was best demonstrated in the peripheral joints of 
two patients with psoriasis (fig. 3). Also, areas of greatest 
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clinical activity often were predicted by marked radionu- 
clide uptake. In three patients with rheumatoid arthritis 
with subjective improvement after therapy, there was no 
documentation of change in nuclear scanning. 


Discussion 


Since °°"Tc was first used in 1967 for joint scintigraphy 
[10], many authors have used technetium-labeled per- 
technetate to study patients with rheumatoid arthritis 
(1, 4, 5, 6, 11]. Pertechnetate scans have proved to be 
very sensitive indicators of peripheral joint disease [4, 
11, 12], occasionally antedating clinical activity, and 
have shown promise as a means of monitoring response 
to therapy [1, 4, 6, 11]. Subsequent introduction of *?" Tc 
"phosphate" compounds has provided a means to study 
both the axial and peripheral skeleton, and has increased 
the sensitivity of scintigraphy as an indicator of joint dis- 
ease [7-9]. 

No comprehensive study of rheumatoid arthritis has 
been undertaken using one of these newer radiophar- 
maceuticals. However, Desaulniers et al. [8] compared 
the distribution of ?*"Tc polyphosphate and ?*"Tc per- 
technetate in the peripheral skeleton to the distribution 
of radiographic and clinical findings in 27 patients, 17 of 
whom had rheumatoid arthritis. In our study we per- 
formed complete axial and peripheral examinations in all 
23 patients with rheumatoid arthritis. Our purpose was 
threefold: (1) to compare and correlate the sensitivity of 
99"mTc pyrophosphate nuclear scanning in the evaluation 
of rheumatoid arthritis and related diseases to the sensi- 
tivity of clinical and radiographic examinations; (2) to 
note the specificity of radionuclide examination to iden- 
tify patterns of involvement; and (3) to determine through 
follow-up examinations if nuclear scanning provided a 
means of identifying progression of disease and/or re- 
sponse to therapy. 





Fig. 3.—Patient with asympto- 
matic psoriasis. A, Radionuclide 
scan of right mand showing exten- 
sive uptake in interphalangeal and 
metacarpophalangeal joints of 
thumb. Remainder of joints are nor- 
mal. B, Radiograph of A revealing 
only minimal periarticular soft tissue 
swelling. Subsequent clinical and 
progressive radiographic abnormal- 
ities developed in these joints. 


Our study had certain limitations. Because evaluation 
was visual, interpretation of data had to be qualitative 
rather than quantitative. For example, the assessment of 
sacroiliac joint activity on nuclear scanning was accom- 
plished by visually comparing sacral tc sacroiliac joint 
uptake (fig. 2E), rather than recording activity for com- 
puterized readout. It was difficult at times to separate 
active from inactive disease on clinical examination, 
although we did not consider subjective complaints and 
deformities signs of disease activity. The possible super- 
imposition of one disease process upon another (i.e., 
osteoarthritis and rheumatoid arthritis) made evaluation 
of some results more difficult. Rarely, delays in obtaining 
radiographs or nuclear scans resulted in separation of 
examinations by more than a few days. Modification of 
the techique of nuclear scanning evolved during the 
initial period of our study so that the first examinations 
were of lesser quality than the majority of studies. Fi- 
nally, a small number of patients was used as a control 
group, and an even smaller group had full follow-up 
examinations. Despite these shortcomings, some gen- 
eral comments can be made. 


Sensitivity and Correlation 


Our results are consistent with those oí previous stud- 
ies which used pertechnetate [4, 5, 12, 13]. Nuclear 
scanning was the most sensitive indicator of active 
disease in rheumatoid arthritis and correlated well with 
the clinical examination. Abnormal joints were seen with 
much greater frequency on scanning (with the exception 
of the spine) than on radiography. Greatest sensitivity 
was seen in the smaller peripheral joints. For the large 
peripheral joints, the incidence of clinical activity was 
equal to or slightly greater than that on scanning in the 
shoulder, hip, and knee. In the axial skeleton of patients 
with rheumatoid arthritis, our results were less conclu- 
sive. It was surprising that abnormalities cf the sacroiliac 
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joints as determined by increased radionuclide activity 
(34%) were significantly more common than abnormali- 
ties noted by clinical and radiographic examinations. 
This observation of significant radionuclide activity in the 
sacroiliac joints was also noted by Lentle et al. [14, 15] 
using a computerized profile scan technique which com- 
pared sacroiliac joint to sacral activity. In the spine, we 
noted variation of sensitivities manifest by specific meth- 
ods. Difficulty in discerning active versus inactive dis- 
ease and the presence of coincident disorders such as 
degenerative disease probably contributed tc this varia- 
tion. 

Superior sensitivity of nuclear scanning was docu- 
mented when abnormalities in individual joints were 
correlated. Marked discordance was only ncted in two 
sites. In the first, the metatarsophalangeal joints, 36% of 
articulations were positive clinically and negative scinti- 
photographically. The probable explanation for this dis- 
cordance is in the method of clinical examination. In this 
location the clinician considered all me:atarsopha- 
langeal joints as a single group and often was unable to 
differentiate deformity from synovial inf ammation. 
Rather than ascribe the lack of radionuclide uptake in 
this group of joints to insensitivity of the nuclear scan, it 
seems more likely that there was a failure of the clinical 
examination to differentiate inactive or "burned out’ 
disease from active disease. McCarty et al. [4], noting 
that certain joints failed to manifest increased radionu- 
clide uptake, presumed this was evidence of quiescent 
disease. The second area of significant discordance was 
the spine, in which a large number of radiographic 
abnormalities was due to degenerative disease. These 
also could represent areas of inactive disease. 

Our results in patients with rheumatoid veriant disor- 
ders also showed that nuclear scanning was the most 
sensitive indicator of active disease. Good correlation of 
results for each method was documented. 


Specificity 


When patterns of radionuclide activity wee used to 
make specific diagnoses, 83% of the patients with rheu- 
matoid arthritis were correctly identified. This compares 
favorably with the 70% who were correctly diagnosed by 
radiography. On scintiphotography in patients with rheu- 
matoid variant disorders, a pattern of involvement was 
identified in 56% of cases which was definitel, separable 
from that seen in the patients with rheumatoid arthritis. 
(Only three of 23 patients with rheumatoid arthritis were 
misdiagnosed as having rheumatoid variant disorders.) 
However, nuclear scanning could not distinguish among 
the specific variants in our small number of patients. In 
this respect, radiography had higher sensitivity in detect- 
ing rheumatoid variant disease and in providing a spe- 
cific diagnosis of which variant disorder was present. 
So, although nuclear scanning is quite sensitive as a 
diagnostic tool in patients with rheumatoid a-thritis and 
related disorders, it is less specific than radiography. 
Again, this lack of specificity is probably due to the fact 
that scanning records active bone processes and not 
inactive states, whereas radiography is a record of prior 
events. 

Of significance in this regard is the known phenome- 
non of negative radionuclide uptake when there are 
osteoarthritic changes [3, 4]. In our study, 23 joints were 
noted to have radiographic changes of osteoarthritis in 
the patients with rheumatoid variant disorders, and 21 of 
these manifested no activity by nuclear scanning. Also, 
10 of 14 patients with rheumatoid arthrits who had 
osteoarthritic changes in the spine had negetive nuclear 
scans. Another example of this phenomenon was seen 
in a patient with classic ankylosing spondylit s, in which 
there was inactivity on scintiphotography ove- ankylosed 
sacroiliac joints, since these were sites of inactive dis- 
ease (fig. 4). 





Fig. 4.— Patient with ankylosing spondylitis. Radionuclide scan of posterior lumbosacral spine showing no abnormal uptake 
within spine. No significant increase in uptake is seen at sacroiliac joints. 8, Radiograph of lumbosacral spine in A shcwing 
classic changes of ankylosing spondylitis. Lack of radionuclide uptake is thought to indicate "burned out' disease. 


672 WEISSBERG ET AL. 





Fig. 5.—50-year-old man with rheumatoid arthritis. 
Radionuclide scan of left hand showing extensive 
radiotracer uptake. Bands of activity at epiphyseal- 
metaphyseal area (arrows) may normally be seen in 
young individuals. In middle-aged patient, it is abnor- 
mal. 


Certain interesting patterns of uptake were occasion- 
ally noted on scans. Some patients had dense bands of 
activity at the epiphyseal-metaphyseal areas in the small 
joints of the hand and feet (fig. 5). This pattern is often 
seen in young individuals, but in our patients this re- 
flected areas of clinical inflammation, confirming the 
results of other investigators [16]. The typical scan of the 
knees of patients with rheumatoid arthritis is that of 
symmetric, medial, and lateral compartment uptake (fig. 
6). However, in a few patients with classical rheumatoid 
arthritis, asymmetric involvement was observed. Mc- 
Carty et al. [4] also noted this asymmetric involvement in 
the early cases of rheumatoid arthritis. Possibly this 
reflects the distribution of stress forces and remodeling 
within bone which is also seen in osteoarthritis [17]. 


Follow-up Examinations 


Marked radiotracer activity best correlated with spe- 
cific areas of active clinical disease. Abnormalities were 
often noted scintiphotographically prior to change in the 
other methods (fig. 3), and most activity was seen in 
regions of greatest inflammation. However, concordant 
progression was not always seen in our follow-up stud- 
ies, especially in long-standing disease which suppos- 
edly had improved clinically. In fact, some joints actually 
manifested increased activity in the face of clinical im- 
provement. The same findings were noted by Desaul- 
niers et al. [8]. They studied 16 patients who were 
undergoing therapy and found concordant clinical and 
nuclear scan progression in 50%. Other investigators 
have reported better results when nuclear scanning was 
used to follow response to therapy [1, 2, 6, 11]. Obviously 
more work must be done to resolve these inconsistencies 
if nuclear scanning is ever to be used to monitor thera- 
peutic results. 





Fig. 6.—Patient with rheumatoid arthritis. Radionu- 
clide scan of knees showing symmetric compartmental 
distribution of activity in all femorotibial compart- 
ments, medial (open arrows) and lateral (closed ar- 
rows). 


Conclusions 


Our data show that the radionuclide scan is an ex- 
tremely serfsitive indicator of activity in rheumatoid ar- 
thritis and that nuclear scanning correlates extremely 
well with radiographic and clinical examinations. A pat- 
tern of abnormal radionuclide activity in rheumatoid 
arthritis consisting of a symmetric peripheral joint proc- 
ess can be distinguished from that of the rheumatoid 
variants which tend to have more central skeletal involve- 
ment and asymmetric peripheral articular involvement. 
However, nuclear scanning is less specific than radiog- 
raphy in distinguishing among the clinica! entities. 

What then is the role of nuclear scanning in the 
evaluation of patients with rheumatoid arthritis? Al- 
though the radionuclide scan is a very sensitive indicator 
of active disease, in routine cases it seems to add little 
information to help in proper patient management. Clin- 
ical parameters of disease activity are well outlined and 
easily used to monitor progression of the disease. Fol- 
low-up radionuclide studies have been inconclusive in 
relation to these findings. In some patients with rheu- 
matoid arthritis, scintigraphy may be helpful because of 
its sensitivity. Whether the increased sensitivity of radio- 
nuclide examination compared to that of clinical exami- 
nation in these patients reflects a limitation of the clinical 
examination or rather reparative and/or potentially active 
sites which can be detected solely by the radiopharma- 
ceutical cannot be discerned in our limited study. Scan- 
ning definitely predicted areas of involvement and was 
the first method which was positive in some patients with 
equivocal physical examinations and normal radio- 
graphs. Documentation of scintigraphic activity can be 
helpful in the latter situation as an indicator of "real" 
disease. 
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Accuracy of CT in Detecting Intraabdominal and Pelvic Lymph Node 
Metastases from Pelvic Cancers 


JOSEPH K. T. LEE,' ROBERT J. STANLEY, STUART S. SAGEL, AND BRUCE L. McCLENNAN 


In 40 patients with pelvic cancers evaluated by computed 
tomography (CT), CT was less accurate in demonstrating 
lymph node metastasis compared to its high eccuracy in 
detecting nodal involvement in lymphoma patents. This 
largely reflects the inability of CT to detect alterations in 
internal architecture in a normal-sized lymph node. While less 
sensitive, CT is a more specific method than lymphangiogra- 
phy in detecting nodal involvement by pelvic cancers. The 
role of CT in the staging of pelvic cancers is discussed. 


Introduction 


It is known that lymphangiography is less accurate in 
detecting retroperitoneal lymph node metastasis from 
pelvic cancer than in detecting lymphoma. This is due to 
its inability to detect microscopic metastatic deposits 
and to differentiate between malignant and nonmalig- 
nant peripheral filling defects in lymph nodes The prob- 
lem is compounded by the fact that lymph nodes which 
serve as the primary drainage site for various pelvic 
organs are often not opacified by pedal lymphangiogra- 
phy. e 

Reports of accuracy of lymphangiography in detecting 
lymph node metastasis from various pelvic cancers vary 
a great deal and in general relate to the experience of 
the observer. Schaffer et al. [1] reported that lympho- 
graphic interpretation was correct in 20 of 27 histologi- 
cally proven cases (accuracy, 74%) in patients with 
metastatic carcinoma of the unspecified primary site. 
Spellman et al. [2] reported an overall accuracy rate of 
7896 in pedal lymphangiography in prostatic carcinoma. 
Loening et al. [3] reported a much higher fa se positive 
(5996) but a slightly lower false negative rate (3696) using 
lymphangiography in the staging of prostatic carcinoma. 

Although it was once reported [4] that the primary 
nodal drainage of the bladder is not visualized on pedal 
lymphangiography and thus is of no value in staging 
bladder carcinoma, recent work by Merrin et al. [5] 
disproved this concept. Johnson et al. [6] ard Wajsman 
et al. [7] reported an overall accuracy above the 9096 
range in bladder carcinoma. However, both these studies 
came from large cancer centers where lymphangiograms 
are interpreted by experienced lymphologists. 

Because radical lymphadenectomy was rarely per- 
formed in patients with gynecologic tumors, there are 
few reports on accuracy of lymphangiography in detect- 
ing nodal metastasis from these tumors. Piver et al. [8] 
from M. D. Anderson Hospital and Tumor Institute re- 
ported an overall accuracy of 8796 with a 2296 false 
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negative rate in cervical carcinoma. However, few can 
achieve :his high degree of accuracy. 

Due tc lack of more accurate methods, short of radical 
nodal dissection, lymphangiography is still important in 
the stag ng of metastatic pelvic cancer. Since the initial 
applicat on of computed tomography (CT) to the extra- 
cranial structures in early 1975, noninvasive imaging of 
retroper tcneal and pelvic lymph nodes has been possi- 
ble. This report analyzes the role of CT in the detection 
of retroperitoneal and pelvic lymph node metastasis from 
primary pelvic cancers. 


Subjects and Methods 


CT was performed on an EMI 5000 prototype or 5005 18 sec 
body scanner. The slice thickness was 13 mm, with a scanning 
sequence cf 2 cm sections taken from the diaphragm caudad to 
the symphysis pubis. Some patients early in the study had only 
body scans taken at 4 cm intervals in the same anatomic region. 
Oral and intravenous contrast media were administered where 
indicatec to evaluate possible gastrointestinal or urinary struc- 
tures. Data retrieval was accomplished using tne computer 
system CA" BOD [9]. 

The in tial scan interpretations were made without knowledge 
of the lynphangiographic findings. All scans and !ymphangio- 
grams wer2 reviewed prior to the completion of the study to 
avoid gross interpretive error. The final data analysis was done 
using the interpretations made by review. The diagnost c accu- 
racy of CT scanning was calculated using only patients who had 
surgical ccnfirmation. In only one confirmed case was a retro- 
spective interpretation used. 

The 49 patients in this study were divided into two groups for 
purposes of analysis. The first group consisted of 26 patients 
who hac CT and histologic confirmation. In this group, eight 
patients had prostatic carcinoma, six had bladder carcinoma, 
six had testicular tumors, five had gynecologic tumors, and one 
had a spermatic cord sarcoma. Concurrent lymphangiography 
was perormed in 14 patients in the first group. Nine patients 
had CT before lymphangiography and five had CT after. The 
second group included 14 patients who had CT ard other 
diagnoszic methods, such as lymphangiography, ultrasound, or 
radionuclide scanning, but no histologic confirmation. 


Results 
Histologic Confirmation 


Of the 26 patients who had both CT and surgical 
confirmation, 23 had exploratory laparotomy within 2 
weeks of a CT study. One patient had surgery 2 months 
after the initial scan. Two other patients had surgery 
before the CT scan. Both patients had biopsy-proven 
metastatic nodal disease; CT was done mainly for delin- 
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Fia. 1. — Patient with seminoma of left testis. Scans through midportion of both kidneys demonstrating adenopathy (arrows) around left renal vein 


not opacified by preceding lymphangiogram. These lymph nodes are primary drainage system for left testis. A 2 cm below B. (A reprinted with permis- 
sion from [10]) 


eating and confirming the extent of involvement before 
radiation therapy. The CT scans were interpreted without 
knowledge of the surgical findings in these two cases. 

The CT interpretation was correct in nine normal and 
10 abnormal cases. CT was incorrect in six cases which 
were interpreted as normal but proved to be abnormal. 
One case was interpreted as equivocal. The overall 
accuracy was 73% (19 of 26) with a false negative rate of 
40% (six of 15). No false positive case was encountered. 
In this group of patients, the CT diagnosis was wrong in 
six cases. In all six cases the involved nodes contained 
metastatic deposits but were not enlarged: four had 
pelvic nodal metastasis only and two had periaortic/ 
pericaval nodal metastasis as well. Two cases were 
bladder carcinoma; two were prostatic carcinoma; one 
was spermatic cord sarcoma; and one was ovarian car- 
cinoma. 

One case was interpreted as equivocal by CT. This 
patient had a seminoma of left testicle and a conglomer- 
ate of small periaortic lymph nodes medial to the left 
renal hilum on CT. This was interpreted as suspicious 
for metastasis, but was not confirmed at surgery. Preop- 
erative lymphangiography was normal in this patient. 

Surgical confirmation was available in six cases of 
testicular tumor: four seminomas, one embryonal cell 
carcinoma, and one mixed cellular lesion. The CT diag- 
nosis was correct in five cases with one equivocal case 
described above. Three patients had concurrent lym- 
phangiography, and in one case CT detected enlarged 
lymph nodes around the left renal vein which were not 
opacified on the preceding lymphangiogram (fig. 1). The 
higher success rate in testicular tumors probably is due 
to the tendency for metastatic testicular tumors to en- 
large lymph nodes rather than simply to replace normal- 
sized nodes. 

Excluding six testicular tumors and one spermatic 
cord sarcoma, 10 patients had advanced disease clini- 
cally at the time of CT study, whereas nine patients had 
early stage disease. Of the 10 with advanced disease, 


TABLE 1 
Accuracy of CT and Lymphangiography E 
Pathology 
Normal Abnormal 

CI: 

MONG! cressoni redia 7 5 

Equivocal hal oat naka die 1 0 

Abnoómiael 2... es 0 1 
Lymphangiography: 

NOMAL iasa a 3 

EGUIVOGCE) ....... oai 1 0 

ADAGE ood aoro xD 3 


Note. — All 14 cases proved at surgery. 


eight patients had proven nodal metastasis: two with 
pelvic nodal metastasis only, and six with pelvic and 
periaortic/pericaval nodal metastasis. Three cases were 
missed by CT: two had pelvic nodal metastasis and the 
third had periaortic nodal metastasis as well. Of the nine 
with early disease, only three patients had proven nodal 
metastasis and two were missed by CT. Both patients 
had only pelvic node metastasis. 

Of these 26 patients, 14 also had lymphangiography as 
part of the staging procedure. CT and lymphangiography 
agreed and were correct in five cases; they agreed and 
were both wrong in three cases. The two studies disa- 
greed in six cases and they were each correct in three 
cases. In this subgroup, the two studies were each 
correct in 5796 of all cases. The false negative rate for CT 
was 41%; the false negative rate for lymphangiography 
was 37% with a 40% false positive rate (table 1). 

Of six patients in whom CT and lymphangiography 
differed in interpretation, careful analysis (table 2) shows 
that the discrepancy was caused by the ability of lym- 
phangiography to show intranodal architecture and col- 
lateral lymphatic channels. This certainly helps in detect- 
ing metastatic disease missed by CT while increasing the 
false positive rate of lymphangiography, because it is 
often difficult, if not impossible, to differentiate between 
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TABLE 2 
Correlation Between Lymphangiography and CT 
No. Cases Site Comment 
CT and lymphangiography agree: 
Correct: 
SE ML E PEN L1: 00 1 Testis 
BENE L1. dibus assa 4 Bladder, prostate, testis i6 
Incorrect, abnormal .......... 3 Bladder, ovary, spermatic Microscopic metastasis missed by bcth methods 
CT and lymphangiography dis- zord 
agree: s 
CT correct, normal ......... 3 Prostate, endometrium Central or peripheral filling defec:s in normal 


Lymphangiography correct: 
SDhOr B, -asas aiea 2 


Testis 


Note. — All 14 cases proved at surgery. 


benign and malignant intranodal architectural changes 


[2]. 
No Histologic Confirmation 


Of the 14 patients without histologic confi-mation, 12 
had both CT and lymphangiography, one Fad CT and 
ultrasound, and one had CT and carbon-11 putrescine 
study. (Carbon-11 putrescine is a radioactive polyamine, 
now under investigation as a possible tumos-localizing 
agent.) 

CT and lymphangiography agreed in 10 cases. The 
studies were both positive in five patients; four of these 
had expired at the time of this report. The "ifth patient 
who had a seminoma of the left testicle is still alive 10 
months after the initial study. Both studies demonstrated 
abnormally enlarged periaortic lymph noces causing 
nonvisualization of the left kidney on excre'ory urogra- 
phy. A repeat CT study after a month of radiazion therapy 
demonstrated marked interval decrease in the size of left 
periaortic nodes, with some return of functicn to the left 
kidney. The conventional imaging studies (e.g., excre- 
tory urography) also lend support to the CT and lym- 
phangiographic interpretations. 

Four cases were interpreted as normal by both meth- 
ods. All four patients were still alive at the time of this 
report (9-18 months after the initial study). One case was 
called equivocal by both studies because s»veral lower 
abdominal lymph nodes were borderline in size. Two 
subsequent CT studies performed 4 and 12 months 
afterward demonstrated no interval change im the size of 
these lymph nodes in this patient who hac no interval 
treatment for his seminoma. In view of the clinical 
course, these somewhat prominent lower abdominal 
nodes probably represent hyperplastic changes, al- 
though no surgical proof is available. 

CT and lymphangiography disagreed on two cases; 
both patients had cervical carcinoma. CT was negative 
for nodal metastasis in these two patierts, whereas 
lymphangiography demonstrated several small central 
as well as peripheral filling defects in the 2xternal and 


Prostate, bladder 


sized nodes on lymphangiography 


Replaced but normal-sized nodes on lymph- 
angiography 

Patient thin with suspicious nodes at periaortic 
area medial to left renal hilus on CT 


common iliac nodes. Neither study showed any adenop- 
athy in the periaortic or pericaval region. These two 
patients were alive 20 months after the CT study, al- 
though both were treated with radiation extending up to 
the common iliac region (routine for our insti-uticn). 
There was a slightly higher percentage of agreement 
between CT and lymphangiography in this group (10 of 
12). No obvious explanation can be offered, except that 
the group is small and the difference may no: be statisti- 
cally significant. In the other two cases, both ultrasound 
and radionuclide study confirmed the CT findings, with 
the subsequent clinical course adding supportive data. 


Discussion 


Althcugh the number of patients in this series is small, 
our results again demonstrate the high incidence of 
lymph node metastasis in pelvic cancers. In the group 
with advanced disease, nodal metastasis occurred in 
80%; in the group with early disease, noda metastasis 
occurred in 33%. However, in contrast to the high 
accuracy of CT in the detection of intraabdominal nodal 
involvement in lymphoma [11], CT is much less success- 
ful in zertain metastatic diseases. Our results show a 
high percentage of false negatives (40%) in tais group of 
patients. In six cases missed by CT, all the involved 
lymph nodes were of normal size regarcless of the 
clinical stage of the disease. This emphasizes the inabil- 
ity of CT to detect intranodal architectural abnormalities. 
Schansr et al. [12] reported the same experience in their 
recent study. At present, CT does not seem able to solve 
the problems associated with lymphang ography in 
metas'atic disease, namely the inability of the latter to 
detect microscopic metastatic deposits and the differen- 
tiation between malignant and nonmalignant peripheral 
filling defects. On the basis of the inability of the CT to 
detect subtle intranodal alteration, it is fair to assume 
that the false negative rate of CT in metastatic carcinoma 
should be even higher than that of lymphengiography, 
although they are about the same in this small series. 

Desoite this limitation, CT is still useful in unequivo- 
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cally abnormal cases because of its low false positive 
rate. A CT diagnosis of abnormality is based on detection 
of nodal enlargement, sometimes associated with dis- 
placement or obliteration of normal anatomic landmarks. 
Normal-sized pelvic lymph nodes are often not well seen, 
whereas abnormally enlarged pelvic lymph nodes can 
usually be detected without any difficulty (fig. 2). Occa- 
sionally even the latter may not be as readily identifiable 
as enlarged periaortic/pericaval lymph nodes because of 
adjacent bowel loops and smaller vascular structures. In 
these instances, oral and intravenous contrast media are 
used to facilitate the differentiation. This has not been a 
significant problem in our experience. 

In the unequivocally abnormal cases, CT is superior to 
lymphangiography in demonstrating the true extent of 
tumor involvement, because the abnormality as shown 
on lymphangiography is often only the "tip of the ice- 
berg." Moreover, CT is also superior in demonstrating 
abnormal nodes in the retrocrural, renal hilus, splenic 
hilus, porta hepatis, and mesenteric areas where con- 
trast material from bipedal lymphangiography does not 
usually reach. 

Although experience in testicular tumors is still lim- 
ited, preliminary data show CT is especially valuable in 


Fig. 2.—Scans of three patients showing spectrum of normal and 
abnormal iliac nodes. A, Scan through pelvis showing normal-sized 
external (open arrow) and internal (white arrow) iliac node in patient who 
had previous lymphangiogram. Soft tissue density (arrowhead) between 
external and internal iliac node is iliac vessel. Slight degree of asymmetry 
between right and left sides is considered normal. E, Scan through pelvis 
in patient with known bladder carcinoma (black arrow). Right internal 
iliac node is abnormally enlarged (white arrow). Normal-sized external 
iliac node (white arrowhead) is easily seen. lliac vessel shown by black 
arrowhead. C, Scan through lower pelvis in patient with prostatic carci- 
noma showing enlargement of left external iliac node (arrowhead). Right 
side is normal. Thickened bladder wall (arrow) is due to chronic cystitis. 
(B reprinted with permission from [10]) 


comparison with the other genitourinary cancers. This is 
due to the tendency of testicular tumors. especially pure 
seminomas, to enlarge lymph nodes as well as to replace 
them. Furthermore, the primary drainage lymph nodes 
of the testicle at the L1-L3 level are not always opacified 
by pedal lymphangiography. This unique pathway for 
lymphatic spread of the testicular tumor certainly would 
favor the use of CT for evaluation. It enables us to 
selectively scan around the renal hilar region and thus 
shorten the examination time. A prospective study of a 
larger group of patients is underway to evaluate further 
the role of CT in testicular tumors. 

As CT scanning becomes more efficient (rapid scan- 
ning and processing), its use as a screening technique 
will become feasible in terms of cost/benefit and risks/ 
benefit. CT may replace the more invasive and time- 
consuming lymphangiography in a substantial number 
of cases, to the benefit of both the patient and physician. 

The usefulness of CT in staging of testicular tumors is 
apparent. Its role in the initial staging of other pelvic 
tumors is less clear. If CT is to be used as a primary 
staging test for known pelvic cancers (uterus, cervix, 
bladder, or prostate), only the unequivocally positive 
studies will provide diagnostic information. Due to the 
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expected high false negative rate of CT, a "normal" CT 
examination should lead to lymphangiography for eval- 
uation of alterations in the internal architecture of nor- 
mal-sized lymph nodes. Although the number of patients 
studied is small, theoretically the two tests comoined will 
yield a higher detection rate. In cases where CT is 
"normal," lymphangiography may detect marginal filling 
defects in an otherwise “normal” lymph node and thus 
increase the overall accuracy. 
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Effect of CT Noise on Detectability of Test Objects 


EVELYN CHEW,' GEORGE H. WEISS,? RODNEY A. BROOKS,' AND GIOVANNI DI CHIRO' 


Three types of test objects were superimposed on noisy 
backgrounds and observed by 58 subjects: large low-contrast 
disks to simulate tumors, small disks to simulate calcifica- 
tions, and bars to simulate blood vessels. Three types of 
noise were used: random noise, CT noise (reconstructed 
random noise), and an actual water scan taken with an EMI 
CT1010 scanner. In addition, each image was smoothed by a 
factor of two, giving six test patterns altogether. Photographic 
images were presented to 25 lay observers, while 25 other lay 
observers and eight radiologists used a viewing console. The 
photographs produced a slightly lower true positive rate than 
the console, although the degree of confidence in the identifi- 
cations was slightly greater. The anticorrelation property of 
CT noise gives it a “lumpy” structure, which aided the identi- 
fication of bars but impeded the identification of small disks. 
Smoothing did not significantly affect the detectability with 
random noise, but with CT noise, smoothing improved the 
detectability of bars and large disks. 


Currently there is much interest in the nature of CT noise 
and its effect on lesion detectability [1, 2]. There have 
also been discussions of the effect of smoothing on 
detectability [2, 3]. To investigate these questions, we 
conducted an experiment in which test objects were 
Superimposed on noisy backgrounds and observed by 
58 people. 

The objects were of three types: large low-contrast 
disks to simulate tumors, small disks to simulate calcifi- 
cations, and lines or bars to simulate blood vessels. 
Three types of noise were used: random noise, CT or 
reconstructed random noise, and an actual water scan 
taken with an EMI CT1010 scanner. In addition each 
image was smoothed, giving six noise patterns alto- 
gether. The observers were asked to detect and identify 
as many objects as possible on each image. The results 
allowed us to make the following comparisons: (1) ra- 
diologists versus untrained observers, (2) photographs 
versus viewing console, (3) three types of noise, and (4) 
effect of smoothing. 


Materials and Methods 
Test Objects 


Three patterns of test objects were generated on a 160 x 160 
matrix using an IBM 370 computer. They were written on 
magnetic tape in EMI format so that they could be viewed on 
the EMI diagnostic console. Each pattern contained all three 
types of objects, distributed in a random manner (fig. 1). 

Four small disks (numbered 1-4) had a density of 5 Hounsfield 
units (H)* and radii of 1, 2, 3, and 4 pixels. Through a program- 
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ming miscalculation, the smaller ones were elliptica ; however, 
we felt thet tney were a realistic simulation of calcifications and 
SO were retained. Five large disks (numbered 5-9 all had a 
radius of 5 pixels and densities of 1, 2, 3, 4, and 5 =. Five bars 
(numbered 10-14) were each 16 pixels long and 2 cixels wide. 
They lay Forizontally, vertically, or at a 45° angle. The densities 
were 3, 4, 5, 6, and 7 H. 


Noise Backgrounds 


Each test pattern was added to a background of pure noise 
(figs. 2A-2C). The noise backgrounds were all normalized to a 
mean value of zero and a standard deviation of 3.5 H, which 
was the measured value for the water scan. A different test 
pattern was used for each type of noise so that observers would 
not remember the positions of the test objects during the 
examinaton. 

Random (white) noise. Random (white) noise was generated 
using a rendom number generating utility on the IBM 370 which 
produces a Gaussian distribution. The term white refers to the 
fact that he noise is spatially uncorrelated and hence contains 
equal power at all frequencies. 

Reconstructed noise. Projections were first generated using 
the random number generator, and an image was then recon- 
structed from them using filtered back-projection with a ramp 
filter [4]. Nc additional high frequency attenuation was used, as 
is often done in commercial scanners. The reconstruction 
program was that of Brooks and Di Chiro [5]. Riederer et al. [1] 
showed that reconstructed noise is rich in high frequencies and 
is anticorrelated. This means that if the noise value in a given 
pixel is positive, the noise values nearby will probably be 
negative The result is a lumpy appearance which should lend 
itself well to smoothing techniques, as compared with random 
noise. 

Water scan. To obtain a more realistic example o? CT noise, a 
water scan was taken with an EMI CT1010 scanner. We believe 
that the »rimary difference between this noise and the previous 
reconstructed noise is that some smoothing is incorporated into 
the reconstruction algorithm of the CT1010. 


Smoothing 


An additional three images were obtained by smoothing each 
pattern using a sliding square average. That is, eac^ pixel value 
was reptaced by the average of itself and its neighbors to the 
right, below, and lower right. Note that both the noise and the 
test objects were smoothed by this method (figs. zD-2F ). 


Testing Procedure 


The images were presented to a total of 58 observers. includ- 
ing eight radiologists. In each case a standard instruction was 
read describing the nature (but not the number. of the test 
objects and asking the person to locate and identity them. If an 
object was misidentified (e.g., if a bar was called a circle), the 
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ratio of object contrast to standard deviation of the noise. 
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Fig. 2.—A-C, Test patterns superimposed on noisy backgrounds: random noise (A), reconstructed noise (B), and water scan noise (C). D-F, Same 
patterns as A-C except smoothed with sliding square average (see text). 


response was considered incorrect. The images were presented 
in the following sequence: (1) water scan; (2) random noise; (3) 
reconstructed noise; (4) water scan, smoothed; (5) random 
noise, smoothed; and (6) reconstructed noise, smoothed. 

Besides identifying each object, the observer was asked to 
give his degree of confidence according to the following: 1 — 
50% chance of being present, 2 = probably present, or 3 = 
almost definitely present. A record was kept of all responses, 
including false positives (i.e., identifications given for a location 
where there was no test object). Scores were computed by 
weighing each true identification by the degree of confidence 
values given above. Note that with this method of scoring, 
“overconfident” observers get higher scores. 

The images were displayed either on a console or as Polaroid 
photographs. A group of 25 untrained observers (x-ray techni- 
cians. secretaries, students, etc.) was shown the console im- 
ages and allowed to set the window level L (brightness) and 


width W (contrast). Each observer started with the same initial 
settings (L = 8; W = 30). Some observers changed settings 
frequently, while others tended to leave them undisturbed. 
Another group of 25 untrained observers was shown two Po- 
laroid photographs of each image, taken at settings of L = 1, 
W = 20 and 30 (settings frequently used on the console). Finally, 
eight radiologists at the National Institutes of Health were 
shown images on the console under the same conditions as the 
first group of 25 observers. 


Results and Discussion 


Radiologists versus Untrained Observers 


The radiologists as a group performed better than the 
untrained observers using consoles. The scores of the 
radiologists and the untrained console observers were 


broken down into 12 comparisons for different types of 
noise and test objects (table 1). On the hypothesis that 
untrained observers are equal to radiologists in their 
ability to detect images, an average of six comparisons 
should favor the untrained observers, whereas only two 
comparisons actually did. On the assumption of equality 
this would occur with a probability P = .02, so that it is 
safe to reject the hypothesis. Looked at another way, the 
average score for the radiologists is 180 for all test 
objects, compared with 165 for the untrained observers. 

The average number of false positives reported by the 
members of each group for each type of noise are shown 
in table 2. The false positives were classified as strong 
(degree of confidence 3) or weak (degree of confidence 
1 or 2). The radiologists reported more false positives 
(average, 11.0 for all types) than the untraimed console 
observers (average, 7.3). Thus the better record of posi- 
tive identification is coupled with a tendency to overread. 


Console versus Photographs 


In a comparison of observers using the console and 
those using photographs (table 3), the total scores 
showed no clear advantage for either presentation. This 
somewhat surprising result may be due to the fact that 
most observers who used the console were not trained 
in its use. Neither was there a significant improvement in 
the false positive rate for either method (table 2). 

However, if the results are regarded as a function of 
degree of confidence (table 3), not as many cbjects were 
identified with the photographs but a somewhat higher 
degree of confidence was achieved. Specifically, for all 
six types of noise more objects were identified in every 
case with the console (P = .016), while in five of the six 
cases the photographs yielded a larger number of firm 
identifications (P = .11). Because no major difference 
between console and photographs was found, the re- 
sults for all 50 untrained observers are combined in the 
following analyses. 


Comparison of Three Types of Noise 


The three types of noise were compared for each type 
of test object (fig. 3). The success rate (i.e.. percentage 
of true positives) was plotted as a function of degree of 
confidence. These curves are similar to receiver operat- 
ing characteristic curves [6], except that the abscissa is 
not scaled to represent the false positive rate. This could 
not be done because all test objects were combined in 
one image, rather than being presented separately, as 
was done by Goodenough et al. [6]. 

In comparing only random (white) noise and recon- 
structed noise, the bars were detected better with recon- 
structed noise, the small disks better with random noise, 
while for the large disks the detectabilities were about 
equal. These results are consistent with those of Hanson 
(2] and may be explained by the anticorrelation property 
of reconstructed noise [1], which gives it a "lumpy" 
texture. This is clearly a bad background for picking out 
very small disks, which tend to blend with the lumps; a 
bar, because of its linear continuity, stands out more 
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TABLE 1 


Average Scores for Radiologists and Untrained observers 
Using Consoles 


c i, 
eee ee ee 











Unsmoothed Smocthed 
Radi- Untrained Radi- Untrained 
ologists Observers ologists Observers 
Random noise: 
SKS Luocrsas 21.4 18.4 21.0 19.4 
Le ere 8.9 a5 8.7 8.8 
Reconstructed noise: 
SKS ae 19.6 17.4 20.0 17.4 
BAS: caw eo Sas 10.7 10.9 13.1 12.1 
Water scan noise: 
DISKS Levis 18.3 16.8 19.7 17.9 
BONS Lu eos Sowa 8.9 8.6 9.9 9.2 
Note. — Scoring described under Testing Procedure. 
TABLE 2 
Incidence of False Positives 
—————————————————M—M——— 
Degree of Degree of 
Confidence = 3 Confidence = ! or 2 
Group n —__—__ Total 
HE o d Smoothed ace d Smoothed 
Random noise: 
Radiologists ...... 2 3 7 BES) 27 
Cons iscissi 0 2 23 29 54 
Photographs...... 2 6 25 43 76 
Reconstructed noise: 
Radiologists ...... 1 2 10 z0 33 
GONnSOIG occorsi 1 1 29 z8 59 
Photographs ...... 3 0 25 26 54 
Water scan noise: 
Radiologists ...... 4 8 6 10 28 
DonsdiB eros ess 0 1 42 26 69 
Photographs ...... 4 11 28 28 71 
Note. — Degrees of confidence: 1 = 50% chance of being present; 2 — probably 


present; 3 = elmost definitely present. 


clearly. Large disk detectability depends on ability to 
average out noise, which should be better for anticorre- 
lated noise. In fact, the equal detectability ct large disks 
with random and reconstructed noise indicetes that the 
eye is not particularly effective at averaging anticorrela- 
tions. This was noted by Hanson [2]. 

The detectability of the water scan noise was always 
somewhat lower than that for the reconstructed noise. 
This can perhaps be explained by noting that the water 
scan has already been somewhat smoothec by the EMI 
reconstruction algorithm, so there is not as much further 
averaging available to the eye. 

The di*ferences among the various noises can also be 
studied y focusing on those particular objects at the 
margin cf detectability: the two smallest disks (cbjects 1 
and 2). large disks with density 2 and 3 H (objects 6 and 
7), and bars with density 3, 4, and 5 H (objec's 10-12). All 
other objects were either seen by almost everyone or not 
seen by anyone. Table 4 shows the number of probable 
or definite identifications and the total score for those 
seven objects. The smallest disk (object 1) was not 
detectable with a high degree of confidence on the 
reconstructed noise and the water scan, while random 
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TABLE 3 
Comparison of Polaroids versus Consoles for Untrained Observers 


ooo aaa aama a mamama 


Average Score 


% Total 
Identificationst 


% Firm 
Identifications* 


Polaroid Console Polaroid Console Polaroid Console 
Unsmoothed: 
Random noise ............... 27.4 26.9 57 55 T9 74 
Reconstructed noise ......... 28.7 28.2 57 54 £5 80 
Water scan noise ............ 24.6 25.4 47 42 66 72 
Smoothed: 
Random noise ............... 26.8 28.4 57 58 70 76 
Reconstructed noise ......... 28.7 28.2 61 59 78 81 
Water scan noise ............ 27.0 27.0 56 54 71 73 
Average of all noises ........... 27.2 27.3 55,8 53.7 72.3 75.8 
* Degree of confidence 3. 
t Any degree of confidence. 
WHITE NOISE RECONSTRUCTED WATER SCAN TABLE 4 


NOISE 
LARGE DISKS 


NOISE 
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DEGREE OF CONFIDENCE 


Fig. 3.— True positive rate versus degree of confidence for 50 un- 
trained observers. Ordinate is percentage of objects identified; abscissa 
is cumulative degree of confidence in identification. Solid lines denote 
unsmoothed patterns; dashed lines, smoothed ones. White noise = 
random noise. 


noise allowed more definite detection. The faintest bar 
(object 10) was not positively detected with random 
noise, but was partially so with reconstructed noise. For 
all objects, random noise and reconstructed noise pro- 
duced about the same number of false positives, while 
the water scan produced somewhat more (table 2). 


Comparison of Results for Specific Objects of Marginal 
Detectability for Untrained Observers Using Console 


—————————M— Á— € 
ua 


á No. Probable 
core or Definit 
ex D d Miek saby 
Object No. Un. Un- 
émoothed Smoothed sinogifd Smoothed 
Water scan noise: 
Small disks: 
ec | sees 1 1 0 0 
oe) ee 49 53 18 19 
Large disks: 
Bo eM. cus S3 42 12 14 
8UD | POE 48 55 19 19 
Bars 
[PE s. as veces 1 1 0 0 
EEE 11 14 3 5 
12 (0 = 5) isisa 63 64 20 23 
Randam noise: 
Small disks: 
201€ | EEN 17 30 4 11 
SUM... 68 62 23 21 
Large disks: 
BIDv2)..:-2 27 3/ 8 13 
LO 3S uus 54 62 19 24 
Bars: 
1O(D 93)... us 0 0 0 0 
111p 9€ 4 ET 3 10 0 2 
IZID = Shiridi 60 65 22 24 
Reconstructed noise: 
Sma_| disks: 
TOT PERTE 0 5 0 1 
ZUM ME Ls uasa 59 48 20 16 
Large disks: 
BAD 2 Le sees 37 42 12 16 
TQD93). es 42 42 14 1 
Bars 
TONO = Jj av oss 26 30 8 10 
114«D = 4) ......... 58 71 21 25 
12D = Gh euo: 38 52 13 19 


Note.—R - radius in pixels; D — density in Hounsfield units. 
* Degrae of confidence = 2 or 3. 


Effect cf Smoothing 


A comparison of the smoothed and unsmoothed re- 
sults is also shown in figure 3 and table 4. Smoothing 
made little difference with random noise, but with the 
water scan and reconstructed noise, detectability was 
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improved for bars and, to a lesser extent, for large disks. 
The improvement consisted primarily of an increased 
confidence level rather than an increased number of 
identifications, and is clearly related to the ant correlated 
nature of these two noise types (see above). “he lack of 
improvement for small objects is understandable be- 
cause (1) the areas of interest in this case are not big 
enough for effective averaging of anticorrelations, and 
(2) the objects themselves are degraded by the smooth- 
ing. In fact, Hanson [2] found that smoothing of random 
noise made small disks even less detectable. 

There was a slight tendency for smoothing to increase 
the number of false positives. This is most pronounced 
for random noise, where in every case (table 2) the 
smoothed noise led to an increase in the number of false 
positives for all scores. 


Detectable Contrast 


If detectable contrast is defined as the mirimum con- 
trast that can be detected by 5096 of the obse-vers, some 
limited observations can be made. For the large disks (R 
= 5), the detectable contrast is about 2 H fo: all noises, 
which is 5796 of the standard deviation. Fcr the small 
disks (R — 2), a contrast of almost 5 H, cr 1.4 times 
standard deviation, is required. 


Conclusions 


The radiologists in our sample identified mare objects, 
but also had more false positives. Detectability with 
photographs was comparable to that with consoles, at 
least for untrained observers. While the photographs 
produced a slightly lower true positive rate, the degree of 
confidence was greater. 

The anticorrelation property of reconstricted noise 
causes a “lumpy” structure which, when compared with 
random noise, aided the identification of bars but 


impeded the identification of small disks. For large-area 
objects the detectabilities were approximately equal. The 
detectability with the water scan noise was generally 
lower than with reconstructed noise. 

Smoothing did not significantly affect detectability 
with random noise, indicating that the eye alone coes an 
adequate job of spatial averaging. However with recon- 
structed and water scan noise, smoothing generally 
improved detectability of bars and large disks, particu- 
larly by increasing the confidence of identifications. This 
seems *o indicate that the computer can handle anticor- 
relations better than the naked eye. Smcothing also 
caused a slight increase in the false positive rate. 
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Optimal Contrast Dosage in Cranial Computed Tomography 


DAVID NORMAN,’ DIETER R. ENZMANN,? AND THOMAS H. NEWTON' 


Comparison of different contrast dosages in adult patients 
with malignant gliomas studied by computed tomography 
indicates that 28-42 g of iodine is required for clinically 
diagnostic results. This can be translated into a 10 min iodine 
blood level of 100 mg/100 ml. Contrast doses in the range of 
14 g of iodine are not satisfactory. 


The efficacy of intravenous contrast materia for cranial 
computed tomography is well established [1-3]. How- 
ever, no objective studies comparing the efficacy of 
various doses of contrast material in the same patient 
have been performed. The purpose of this study is to 
determine minimal dose requirements for clinically di- 
agnostic scans. 


Materials and Methods 


Three patients with malignant gliomas previously shown to 
enhance after intravenous contrast injection were studied on 
successive days following the intravenous adminstration of 42 
g of iodine (300 ml meglumine iothalamate; Conray 30, Mal- 
linckrodt Pharmaceuticals, St. Louis, Mo.) on the first day and 
following the intravenous injection of 28 g of iodine (200 ml 
meglumine iothalamate) on the second day. A secgnd group of 
five patients with malignant gliomas previously shown to en- 
hance after intravenous contrast injection was scanned on 
successive days following the administration of 42 g of iodine 
(300 ml meglumine iothalamate) on the first day and 14 g of 
iodine (100 ml meglumine iothalamate) on the second day. In 
both groups the contrast medium was injected over a 5-10 min 
period. The patients were scanned using an EMI Mark 1 (160 x 
160 matrix) at the level of maximum tumor size immediately 
following the completion of contrast injection and again at 20 
and 40 min. To insure that the same level would 5e scanned at 
each time interval, the patients were not remcved from the 
scanner. Blood samples for blood iodine determination were 
drawn from two patients in each group during the course of the 
low dose examination. 

In both groups, CT scans were analyzed using the Polaroid 
image and digital printout. Peak tumor intensity with time [4], 
area of enhancement, and, if present, changes over time of the 
low density center were evaluated. Graphs relating tumor inten- 
sity were constructed. 


Results 


In the first group (42 g-28g), peak tumor intensity was 
achieved on the initial scan in two patients and at 20 min 
in the third patient for both the 28 g anc 42 g iodine 
injection (fig. 1). Following the 28 g iodine injection, 
there was a tumor density increase of 9-17.5 EMI units 
(36956-15996) above the precontrast level. This represents 
a mean increase of 12 EMI units, or 68%. Enhancement 
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was readily perceived on the polaroid image (fig. 2). 
Following the 42 g iodine injection, an increase in tumor 
density of 10-24 EMI units (40%-181%) was seen. This 
represents a mean increase of 16 EMI units, or 94%. The 
28 g dose resulted in 1-7 (396-2096) EMI units less 
enhancement than the 42 g iodine dosage. In any individ- 
ual patient, graphs of tumor CT absorption values were 
parallel over time for the two doses. Peak blood iodine 
levels for the 28 g dose in the two patients studied were 
170 anc 230 mg/100 ml or 85 and 105 mg/100 ml/m?. 

Three patients in the second group (42-14 3) achieved 
peak tumor intensity on the initial scan, and :he remain- 
ing two achieved peak tumor intensity at 20 min for both 
the 14 g and 42 g doses (fig. 3). Following the 14 g iodine 
injecticn, there was a density increase of 2-8 EMI units 
(1596-8096) above the precontrast level. This represents 
a mear increase of 5 EMI units, or 3996. It was difficult to 
visually perceive the phenomenon of contrast enhance- 
ment at this dosage level (fig. 4). The increase following 
the 42 g dosage was 13-20 EMI units (80965-20096). This 
represents a mean increase of 16 EMI units, or 125%. 
The 14 g dosage resulted in 11-12 (3096-4295) EMI units 
less erhancement than the 42 g dosage. Intensity values 
over tme for both doses were parallel in any given 
patient. Peak blood iodine levels for the 14 g iodine 
dosage in the two patients studied were 150 and 90 mg/ 
100 ml or 72 and 42 mg/100 ml/m*. 


Discussion 


These studies show a quantitative difference in the 
degree of contrast enhancement with vary ng doses of 
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Fig. 1.—Density values of malignant gliomas over time following 


contrast injection in three patients. Each patient was administered 42 g 
iodine (solid line) and 28 g iodine (dashed line) on two successive days. 
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Fig. 3.—Density values of malignant gliomas over time following 
contrast injection in five patients. Each patient was administered 42 g 
iodine (solid line) and 14 g iodine (dashed line) on two successive days. 


iodine. The absorption values of any given tumor were 
parallel over time with various iodine doses. Contrast 
enhancement was easily discerned in the patients in 
whom 28 g of iodine was used. There was a 3%-20% 
difference in the degree of enhancement between the 42 
and 28 g dosages, but in both cases the images were 
diagnostic. In the patients studied with 14 g of iodine, 
the degree of enhancement was significantly less (30%- 
42%) than with the 42 g dose. The degree of enhance- 
ment was not easily discernible in comparison with the 
baseline precontrast study. In this series, therefore, both 
42 and 28 g iodine contrast doses appeared to produce 
clinically acceptable results in the detection of malignant 
gliomas. The 14 g dose was less reliable. In the future, 
less contrast may be needed with improved density 
resolution. 





Fig. 2.—CT scans of patient with 
malignant glioma after bolus injec- 
tion of 42 and 28 g iodine on two 
successive days. Note difference in 
intensity of enhancement. Area of 
enhancement is increased on 20 min 
scan and there is slight increase in 
enhancement density at both dos- 
age levels. 


Pre-Contrast 


42 gms lodine 


Fig. 4.—CT scans of patient with malignant glioma after bolus injec- 
tion of 42 and 14 g iodine on two successive days. Note minimal 
enhancement effect with 14 g dose. 
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Fig. 5.— Composite curve from grouped data corrected for body 
surface area to fit mean blood iodine level following injection of 14 g 
iodine (100 ml bolus), 28 g (200 ml bolus), and 42 g iodine (300 ml bolus) 
as well as biphasic 42 g iodine injection (150 ml bolus plus 150 ml drip 
infusion). Blood iodine level rapidly declines during first 10min reflecting 
equilibration with extravascular pool. 


The mean iodine blood levels, corrected for body 
surface area, of patients who were administered 42 g [4], 
28 g, and 14 g of iodine show a parallel course over time 
(fig. 5). lodine levels in the blood during the first 10 min 
following injection are highly dependent on doth speed 


of injection and quantity of iodine administered 34, 5]. 
After 10 min, when equilibration is complete, odine 
levels in the blood more accurately reflect the combina- 
tion of total quantity administered and renal excretion 
rates, and are independent of injection speed [4]. If one 
accepts that 28-42 g of iodine produces clinically diag- 
nostic results, and that 14 g of iodine may not, an 
examination of figure 5 suggests that a 10 min iodine 
blood level of 100 mg/100 ml is required for adequate 
tumor contrast enhancement. 
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Progress in Radiology: 


Colorectal Tumors: Pathology and Detection 


DAVID J. OTT' AND DAVID W. GELFAND! 


The prognosis in colorectal neoplasia has not improved in 
the past 20 years despite improved diagnostic techniques. 
The greatest promise lies in wider screening and earlier 
radiographic and endoscopic detection. To clarify the radiolo- 
gist’s role in finding large bowel tumors, the clinical, patho- 
logic, and radiologic literature is reviewed. Since individuals 
over 40 years of age harbor the bulk of colon necplasms, the 
most diligent efforts to detect these lesions should be made in 
this group. Controlled studies comparing single and double 
contrast barium enema techniques are lacking, but available 
data suggest that the double contrast examination is more 
sensitive for detection of the numerous small, but potentially 
malignant colon tumors. Careful radiographic technique, in- 
cluding a thoroughly clean colon, is critical ‘or accurate 
detection regardless of which technique is used. 


Carcinoma of the colon and rectum is the mcst common 
internal malignancy in the United States today, respon- 
sible for 100,000 new cases and 50,000 deaths each year 
[1]. The prognosis has not changed significantly over the 
past several decades, the overall 5 year surv,val remain- 
ing less than 5096 [2-4]. Despite this apparent lack of 
progress in curing colorectal cancer, there is evidence 
that early detection will improve survival statistics [5-8]. 
As shown recently [2], the 5 year survival rates of patients 
with invasive colon carcinoma and lymph node involve- 
ment compared to those with localized superficial carci- 
noma were 1396 and 71.696, respectively. "hus earlier 
and more accurate detection of colonic neoplasms is 
obviously needed. 

This paper reviews the pathologic, clinica, and radio- 
logic literature related to neoplasia of the large intes- 
tine with the intent of clarifying the radiologist's role in 
finding these tumors. The basic pathology of epithelial 
polyps of the colon is defined, along with an expanded 
discussion of adenomatous polyps and their relationship 
to carcinoma. To ascertain the incidence of colonic 
polyps and their age and site distribution, a thorough 


review of autopsy-based publications was undertaken. 


Reports on the sensitivity and accuracy of radiographic 
examinations of the colon have also been reviewed. The 
collected data provide a foundation upon which specific 
comments and recommendations can be formulated to 
guide the radiologist in detecting large bowel neoplasms 
by barium enema examination. 


Pathology 


The term polyp has no histologic implication, and 
simply indicates a protuberance projecting into the lu- 
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men cf the colon. Most polyps of the large irtestine are 
of epithelial origin, usually falling into one ct two major 
categories: (1) hyperplastic (metaplastic) polyps, and (2) 
neoplastic polyps [9-12]. The hyperplastic polyp is typi- 
cally a smooth and sessile mucosal eleva-ion nearly 
always less than 5 mm in diameter. More important, 
these lesions are considered to be nonneoplastic 
growtns with no malignant potential. Approximately 
90%-95% of all colon polyps under 0.5 cm in size are of 
the hyperplastic variety [12, 13]. Neoplastic polyps have 
been variously classified and include adenoma, ade- 
noma with carcinoma in situ, adenoma with invasive 
carcinoma, and polypoid adenocarcinoma. Furthermore, 
Morson [14, 15] has subclassified the adenomas into the 
polypoid, intermediate, and villous types, although the 
latter would be placed into a separate catego y by others 
[16]. The pathologic criteria for intramucosal carcinoma 
in colonic adenomas are not universally defined or ac- 
cepted: however, the entity appears to represent a tran- 
sition in the adenoma-carcinoma sequence. Invasive 
carcinoma is defined as penetration through the muscu- 
laris mucosae [15]. Juvenile (hamartomatous) and in- 
flammatory polyps of the colon will not be consicered. 


Adenome-Carcinoma Sequence 


Although debated for years, the controversy related to 
the adenoma-carcinoma sequence warrants review. In 
1964. Ackerman et al. [17] stated that the simple adeno- 
matous polyp of the colon practically never progressed 
to an invasive carcinoma, a belief supported by others, 
notably Castleman and Krickstein [18, 19] and Spjut and 
Spratt [20]. However, Morson and others [21-24] have 
maintained the opposite viewpoint, stating tnat the ade- 
noma-carcinoma sequence is indeed a biclogic fact of 
life. There is convincing evidence substantiating the 
adenoma as a precursor to carcinoma: (1) the coexist- 
ence of invasive carcinoma in benign-appeering adeno- 
mas [21, 24]; (2) the virtual absence of documented de 
novo carcinomas less than 5 mm in size in otherwise 
normal! colons [21]; (3) the certainty that naarlv all pa- 
tients wth familial polyposis not having surgery will 
succumb to colon cancer [25, 26]; (4) the increasing 
evidence that carcinoma in situ represents a preinvasive 
stage of adenocarcinoma of the large bowel [27]; and (5) 
the results of the University of Minnesota Cancer Detec- 
tion Center demonstrating an 85% reductior in the 
anticipated incidence of carcinoma of the ractosigmoid 
colon in patients undergoing annual proctosigmoidos- 
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copy and polyp removal [28]. Ample additional circum- 
stantial information supports the concept of malignant 
transformation of large bowel adenomas [16]. The appar- 
ent conclusion, until proven differently, is confirmation 
of an adenoma-carcinoma sequence in the colon. Al- 
though speculated upon by Morson and colleagues [15, 
22-24], several incompletely answered questions remain, 
including the frequency of progression from adenoma to 
carcinoma, the average time span for malignant transfor- 
mation, and whether all carcinomas of the colon arise 
from adenomas. 


Relationship of Adenoma Size to Carcinoma 


A correlation between the size of adenomatous polyps 
of the large intestine and the incidence of invasive 
carcinoma in such lesions is well documented (table 1). 
As shown, adenomas 5-9 mm in size have a 1% proba- 
bility of harboring invasive malignancy, while those un- 
der 5 mm in diameter have less than a 0.595 incidence. 
Since the majority of colon polyps under 5 mm are 
hyperplastic, with adenomas comprising 1096 or less, 
the overall incidence of invasive cancer in lesions under 
0.5 cm must be no more than 0.05%. Consequently, the 
possibility of infiltrative malignancy in colon polyps less 
than 1 cm in size applies almost solely to lesions in the 
92-10 mm range. 


Incidence, Distribution, and Age Factors 


The reported incidence of colon polyps has varied 
greatly depending on the detection method employed, 
the age group investigated, and the types of lesions 
included in the studies. In reviewing reports of autopsy 
series from 1931-1974 (table 2), the reported incidence 
of polyps was 2.4%-69.0%, with a weighted average of 
12.4%. Multiple polyps were present in 50.4% of pa- 
tients. Interestingly, the excellent autopsy study of Ar- 
minski and McLean [38] arrived at a figure of 8% for the 
incidence of colon polyps greater than 0.5 cm in the 
general population. 

Conflicting data exist as to the distribution of adeno- 
matous polyps within the colon. In many necropsy series, 
a fairly uniform occurrence of polyps from rectum to 
cecum is noted [31, 32, 34, 38, 39]. However, other 
Studies document the more widely accepted view of a 
left-sided predominance of these lesions (30, 33, 35]. 
Additionally, an increasing proportion of colon carcino- 
mas arising above the rectosigmoid junction has been 
observed over the past 30 years [41, 42]. In fact, Snyder 
et al. [41] state that only 5096 of colorectal cancers can 
now be identified with the rigid sigmoidoscope. This 
would indicate that the traditional means of discovering 
colon neoplasms by rectal examination and proctosig- 
moidoscopy are now less effective, and that more em- 
phasis must be placed on other techniques, including 
testing of stools for occult blood, radiography, and 
colonoscopy. 

The frequency of adenomatous polyps and carcinoma 
of the large bowel rises with increasing age (fig. 1). Most 
colonic neoplasms do not appear until after the fourth 


TABLE 1 
Relationship of Adenoma Size to Incidence of Malignancy 


MHIL LL——————————— 
Incidence of Malignancy (%) 
Reference 


<5 mm 5-9 mm 1-2 cm >2 cm 

Grinnell and Lane [21]... 0.3 0.9 4.7 10.5 
Muto et al. [24] ......... 1.3" S a 9.5 46.0 
Welch and Hedberg [16] 0.5 1.0 3.9 20.7 
ANOTADO 696.555 ede een 0.4 1.0 6.0 29.7 


Note — Adenomas of all histologic types are included. Malignancy is strictly 
defined in only those adenomas demonstrating carcinomatous invasion through the 
muscularis mucosae. 

* 1.3% incidence applies to all tumors under 1 cm. 


TABLE 2 
Incidence of Colon Polyps in Selected Autopsy Studies 


TM —M——————— 


Reference No. Examined Incidence (%) 
Lawrence [29] ................... 7,000 2.4* 
Swinton and Haug [30] ........... 1,843 7.0 
PU ET) au cssecssne taris 1,460 9.5 
cc cjoo taa aata aia 1,000 9.5 
Edwards and Jackman [33] ....... 802 9.6 
Winblad and Friberg [34] ......... 671 11 
Sts | | rrr 3,398 12.5 
FOIter D. Leones Ead aun 1,800 21:5 
AE EE RET 556 38.8 
Arminski and McLean [38] ........ 1,000 41.3 
Chapman [38] ..eiosoeless so ose 443 51.0 
Atwalter and Bargen [40] ....... 241 69.0 

Weighted average.............. ver 12.4 


Note. — Data qj: more than 20,000 autopsy examinations. 

* Low incidence at least in part reflects inclusion of significant proportion (25%) 
of patients less than 10 years old. 
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[^3 
X 100 

qQ O Chapman (1963)39 A 

8 gol © Lawrence (1936)?? 

& O Edwards (1957)33 , 
e 8 Arminski (1964)38 ^ 

3B 60 37 

E ^ Blatt (1961) o > 

$ gol. * Sato (1974)? P^ 

g KA 

S : 4 : 
S 20 eo : 

S QU. : 





N 
M 
s 
S 80 " B 
S o Falterman (1974) 
S sol- * Berge (1973)8 
5 Oo Liechty (1968)5 
N 7 
S a 
$ ao Floyd (I966) 
a 20 ZA X 
S Ee os 
S O . — — 
eo 40 60 80 100 
AGE (yrs) 


Fig. 1.—A, Incidence of colon polyps according to age from six 
autopsy series. Heavy line is composite average of four necropsy reports 
[32, 37-39]. B, Distribution of colorectal cancer in population according 
to age. Heavy line is average of four series. 
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* 
TABLE 3 
Detection of Colon Polyps by Barium Enema 
Single Contrast Double Contrast 
Reference Incidence (95) Reference Incidence (96) 
Christie et al. Laufer et al. 
BS re 1.0 J eee 9.8 
Maruyama et 
Brown [44]..... 1.9 8l. MS] ..... 10.5 
3.2 Brown [44] ... 11.9 
Gianturco and 
Miller [45] .... 2.7 13.1 
Andrén et al. 
Wietersen [46] . 3.1 (ors 12.5 
Figiel [47] ...... 7.8 Welin [51] .... 12.5 
Mean * SD... 3322.2 Mean + SD 11.7+1.2 


Note.— Most of the single contrast studies were published over 20 years ago, 
emphasizing the need for a current evaluation of this technique. 


decade of life, with only 5% of all colon cancers occur- 
ring below the age of 40. Although a 5% incidence of 
adenomas exists between the ages of 20 and 39 years, 
the ratio of carcinomas to benign polyps in that group is 
only 0.2% [17]. The implication is that polypoid lesions 
of the colon in younger individuals have a reduced 
likelihood of being malignant. 


Radiologic Detection 


The detection rate of colonic polyps by barium enema 
also varies considerably depending on the segies studied 
and the methods utilized. The frequency of polyps seen 
with the single contrast barium enema ranges from 1.096 
to 7.8% [43-47] but increases with the double contrast 
barium enema to 9.8%-13.1% [44, 48-51] (table 3). The 
latter figures compare favorably with the average au- 
topsy incidence (12.4%) of colon polyps and seem to 
indicate that the double contrast barium enema is a more 
sensitive method for detecting these lesions. Up to 60% 
of polyps detected by the double contrast examination 
were less than 5 mm [44, 50, 51], confirming the ability 
of this technique to find small lesions in the colon. 
Although available figures favor the double contrast 
examination for the detection of colon polvps, an ade- 
quately controlled study comparing the sensitivity and 
accuracy of the two barium enema techniques has not 
been done [52, 53]. Furthermore, there has been no 
large series in recent years truly using the high kilovolt- 
age, compression spot film single contrast technique 
described by Figiel and others [45, 46, 54]. 


Discussion 


Colorectal neoplasia remains a major health problem 
in the United States, with a prognosis unaltered over the 
past 20 years despite improved diagnostic techniques. 
More widely applied patient screening methods along 
with earlier radiographic and endoscopic cetection are 
the most promising areas for improved survival. Evalua- 
tion of the stool for occult blood and sigmoidoscopy are 
the predominate screening procedures currently avail- 
able and will presumably continue in that role [55, 56]. 
However, since many large bowel adenomas and carci- 


nomas occur beyond the reach of the rigic sigmoido- 
scope, the radiologist and colonoscopist must assume a 
greater responsibility for their detection. 

From the data presented above, certain fa-ts relevant 
to radio ogic detection should be emphasized: 

1. Polyps smaller than 5 mm are of no prac'ical signif- 
icance since the huge majority are hype-olastic. Of 
lesions of this size found to be adenomas, the incidence 
of malignancy is almost negligible (less than 0.5%). 

2. Pclyps 5-10 mm in size are predomineétely adeno- 
mas, with a small but not insignificant (196) ircidence of 
cancer. Detection of these lesions is readily accom- 
plished with current radiographic techniques, primarily 
the double contrast barium enema. With pr=senz endo- 
scopic capabilities, these tumors can be easily removed, 
resultimg n elimination of malignancies in this group. 

3. Polyps larger than 1 cm have a significant chance 
of harboring carcinoma, necessitating acc.rate radio- 
graphic cetection and endoscopic or surgical removal. 

To accurately detect small polypoid lesions, the radiol- 
ogist must be continuously critical of his method of 
colon preparation and examination. For example, it has 
been shown that 1095-2096 of carcinomas of the colon 
are missed on the initial barium examination [57, 58], 
primarily because of poor preparation resulting in the 
tumor being overlooked or confused with fezal material 
[59]. Tnerefore, a thoroughly clean colon is the first 
requirement for obtaining an accurate exar ination, re- 
gardless of the specific radiographic tech-iques used 
[60, 61]. Many methods for bowel cleansinz have been 
described [50, 51, 61, 62], but for consistently superior 
results, the minimum needed is a combination of dietary 
manipuletion, two sequentially administered laxatives, 
and cleansing enemas, preferably given in the radiology 
department. 

Our current regimen for colon cleansing, used for both 
single and double contrast examinations includes a 
clear | quid diet for 24 hr before the examination; an 
hourly glass of water from noon to midnight; 295 ml (10 
oz) of magnesium citrate at 4 P.M.; 118 ml (4 oz) of 
Neoloid® (Lederle) at 8 P.M.; and nothing orally after 
midnight. On the morning of the examination, a 1,500 ml 
cleans.ng enema is performed in the radio ogy depart- 
ment. 

On the basis of available reports [63-65 the double 
contrast barium enema must be advocated for the detec- 
tion o° polypoid tumors of the colon. The evidence to 
date supports its greater sensitivity comparec to the 
single contrast technique, especially in disccvering small 
polyps. n general, any double contrast technique will 
suffice that produces at least three views in double 
contrast of every part of the colon, each one of the views 
taken in a different position [66]. Excellent descriptions 
of various methods for performing this study have been 
publisned [48, 50, 67-70]. 

Our routine for performing the examination is a pri- 
mary single-stage technique using a barium suspension 
specif cally formulated for double contrast colon exami- 
nation, a disposable enema bag with 1.3 cA tubing and 
Miller air tip, and 1 mg glucagon administe-2d intramus- 
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cularly at the start of the procedure. With the patient in 
the prone position, the barium suspension is allowed to 
reach the distal transverse colon after which air is in- 
stilled forcing barium into the right colon. Rectal drain- 
age is employed, and both fluoroscopic and overhead 
filming are obtained. 


Conclusions 


1. Only by finding large bowel cancers early and ina 
potentially curable stage will the prognosis for patient 
Survival increase. 

2. Colorectal polyps as small as 5 mm may be malig- 
nant, but can be detected with present radiographic 
techniques if properly applied. 

3. Individuals over 40 years of age harbor the bulk of 
colon neoplasms. The most diligent efforts to detect 
these lesions should be made in this group. 

4. An estimated 8% of the adult population have colon 
polyps larger than 0.5 cm. Radiologists should endeavor 
to find these tumors, and if detection rates do not 
approach or exceed this figure, the technique of barium 
enema examination needs to be reevaluated or altered. 

5. Although well controlled studies comparing single 
and double contrast barium enema techniques are 
needed, the literature to date strongly suggests that the 
double contrast examination is more sensitive for detec- 
tion of the numerous small, but potentially malignant 
colon tumors. 

6. The colon must be thoroughly clean so that detec- 
tion of small neoplasms is not hampered by retained 
stool. Although the regimens required for thorough co- 
lon cleansing are strenuous, they must be adhered to for 
the best results, regardless of the radiographic tech- 
nique used. 
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Radiologic Investigation of Bloody Ascites 


A 30-year-old Lebanese male was admitted with a history 
of change in bowel habits and generalized abdominal 
pain for 6 days. In the past 6 days, his stools had become 
more frequent and unformed. They were normal in color, 
and the patient was not jaundiced. There was no history 
of nausea, vomiting, genitourinary symptoms, fever, or 
night sweats, and there was no documented weight loss. 
Physical examination revealed abdominal distension 
with a positive fluid wave, decreased bowel sounds, and 
absence of tenderness, rebound, rigidity, or defined 
masses. A supine radiograph of the abdomen revealed 
abundant fecal material in the colon but no evidence of 
obstruction. 

Liver function tests including serum bilirubin, alkaline 
phosphatase, total protein, and albumin/globulin ratio 
were within normal limits, as were serum amylase, blood 
urea nitrogen, and creatinine. Serum uric acid and blood 
glucose were slightly elevated. Chest x-ray, excretory 
urography, barium enema, upper gastrointestinal series, 
and liver-spleen scan were all within normal limits. Ultra- 
sound revealed a large echogenic mass adherent to the 
anterior abdominal wall (fig. 1). Superior mesenteric, 
celiac, gastroduodenal, and internal and external iliac 
arteriograms revealed a moderately vascular tumor of 
the omentum fed by the epiploic branches of the celiac 
artery (fig. 2). CT scans revealed a large mantlelike mass 
in the anterior portion of the abdomen and pelvis (lead 
picture and fig. 3). 





Exploratory laparotomy revealed bloody ascitic fluid 
with multiple friable cystic nodules studding the small 
bowel, the parietal peritoneal surfaces, and “he serosal 
surfaces of the colon and stomach. There were no 
palpable lesions within the stomach, bowel, or pancreas, 
and the liver appeared normal. The main tumor mass 
appeared to arise in the greater omentum, which was 
resected. A preliminary histopathologic examination of 
the 3,200 g omental specimen revealed a cellular malig- 
nant neoplasm, type unclassified. Cell block of the asci- 
tic fluic was negative for malignant cells. The final 
histopathologic diagnosis, after electron microscopy, 
was mesothelioma, and the patient was placed or multi- 
ple-agent chemotherapy. The malignant ascites has con- 
tinued zo reaccumulate, and the anterior abdominal 
mass hes recurred. 


Discussion 


The causes of ascites are many. If a transucate, it may 
result from congestive cardiac failure, hepatic venous 
obstruction, or a hypoalbuminemic syndrome. Cnylous 
ascites occurs rarely and may be associated witn lym- 
phosarcoma, diffuse abdominal carcinomatcsis, or, in 
endemic areas of the world, filaria Bancroftii. An exudate 
or blooc ascites, as in this patient, is usually associated 
today ir the United States with carcinomatosis. Tuber- 
culous peritonitis is less frequent. Echinococcus cysts 
can cause ascites, but this is usually secondary to 
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hydatid disease within the liver. Weber-Christian disease, 
“retractile mesenteritis," and Crohn's disease can all 
lead to mesenteric thickening, but ascites is not a feature 
unless an acute abdominal complication supervenes. 
Omental strangulation and infarction usually cause acute 
abdominal pain and nausea, and are often accompanied 
by physical signs of peritoneal irritation. 

CT scan and ultrasound demonstrated an anterior 
abdominal mass which was compatible with metastatic 
carcinoma to the omentum. This occurs most commonly 
in males from primary adenocarcinoma of the stomach 
[1], colon [2], or pancreas [3], and in females from ovar- 
ian carcinomatosis [4] (or breast carcinoma, in the later 
stages of disease). These malignancies occur predomi- 
nantly in the over-40 age group. Because the present 
patient's tumor appeared to affect the peritoneal lining 





Fig. 1.—Sagittal ultrasound scan at midline showing echogenic an- 
terior abdominal mass (large arrows) beneath anterior abdominal wall. 


Superior wall of bladder is indicated by arrowheads. 





and omentum without involving lymph nodes or the 
gastrointestinal tract intrinsically, the most likely diag- 
nosis, in the presence of compatible histopathology, was 
mesothelioma. Primary sarcomas of the omentum have 
also been reported [5]. 

It is of interest that the most definitive studies in this 
patient were the CT scans and ultrasound. In a patient 
with bloody ascites or a peritoneal exudate, and in the 
absence of a history or clinical findings pointing toward 
a specific primary cancer site which could lead to ab- 
dominal carcinomatosis, cross-sectional imaging studies 
(ultrasound, and CT if available) may now be the best 
starting points for a diagnostic workup. Preoperative 
excretory urography, gastrointestinal series, and multi- 
ple abdominal angiography, while perhaps justified as 
later studies in certain patients to provide complemen- 
tary diagnostic or staging information, did not provide 
additional data affecting therapy or prognosis for this 
patient [6-8]. Although it was the most helpful study 
preoperatively after diagnostic pericentesis, the abdom- 
inopelvic CT scan was the last to be ordered in the 
course of a prolonged (and expensive) hospital workup. 

While in some instances the CT scan may not be useful 
in the diagnosis and staging of abdominal cancer, cer- 
tainly in this patient it would have been much more 
"cost-effective" to order it early. Once the omentum is 
massively involved with metastatic carcinomatosis, it 
makes little difference (prior to exploration) whether the 
primary tumor is in the stomach or bowel, pancreas, or 
the gynecologic tract. In fact, a percutaneous needle 
biopsy of the anterior abdominal mass would probably 
have yielded the diagnosis of an undifferentiated malig- 
nant tumor and eliminated the need for laparotomy in 
this patient. If a primary gastrointestinal, ovarian, or 
breast tumor were already known to be present, even the 
need for biopsy of an abdominal mass would be ques- 
tionable. 





Fig. 2. — Celiac arteriogram showing enlarged left gastroepiploic artery (A, arrow) supplying tumor vessels within greater omentum (B, arrow). 
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Fig. 3. —A, Upper abdominal scan showing central displacement of liver and spleen by ascitic fluid. CT number of fluid was considerably higher than 
water or peritoneal transudate, suggesting presence of bloody ascites. CT scan of midabdomen (lead picture) shows central displacement of 
Gastrograffin-containing bowel loops by solid tumor which infiltrates greater omentum and forms shieldlike anterior and lateral abdor» nal mass. B, 
Pelvic scan demonstrating continuity with mass of varying internal density filling pelvis. 


In summary, when a patient presents with bloody 
ascites, CT scan and/or ultrasound should now be 
among the first radiologic imaging procedures. If one or 
more solid peritoneal masses were demonstrated in the 
absence of an acute abdominal condition, a needle 
biopsy with appropriate histopathologic study, fluid cy- 
tology, and cultures could be carried out immediately. A 
treatment plan could be formulated without further ex- 
haustive search for an intraabdominal primary site, once 
abdominal carcinomatosis has been proved and lym- 
phoma excluded. If doubt as to the diagnosis persists, 
laparotomy could be performed. While benign omental 
masses and cysts can often be resected (the most com- 
mon is a leiomyoma) [9, 10], primary malignant tumors 
of the omentum have usually invaded other vital abdom- 
inal structures by the time they first reach clinical atten- 
tion. 
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Sonographic Appearance of Duodenal Atresia in Utero 


RICHARD F. LEES," 2 BENNETT A. ALFORD, 


1 A. NORMAN A. G BRENBRIDGE,' ANTHONY J. BUSCHI,' AND 


BRIAN R. J. WILLIAMSON’ 


Anomalies of the fetus are being recognized more often 
as ultrasonic equipment improves and medical experi- 
ence increases [1-4]. While examining a patient with 
polyhydramnios by sonography, duodenal atresia of the 
fetus was recognized. The bistable appearance of fetal 
duodenal atresia has been previously reported in the 
obstetric literature [5, 6]; we report the gray scale ap- 
pearance of this anomaly. 


Case Report 


A white 25-year-old gravida 3, para 1, aborta 1 developed 
polyhydramnios during pregnancy. A sonogram confirmed the 
presence of polyhydramnios and also demonstrated a single 
term-size fetus within the uterine cavity. Two round fluid-con- 
taining masses were seen within the fetal abdomen (fig. 1A). No 
other abnormality was detected. Duodenal obstruction was 
suspected, and the patient was therefore hospitalized. Sponta- 
neous normal labor resulted in the delivery of a viable term male 
infant weighing 2,530 g with Apgar scores of 9 and 10. Physical 
examination of the neonate demonstrated palpable abdominal 
masses, and a plain abdominal radiograph was consistent with 
the diagnosis of duodenal obstruction (fig. 1B). The diagnosis 
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was confirmed at surgery and the atresia was corrected. The 
infant was discharged from the hospital 14 days af-er birth and 
has subsequently thrived. 


Discussion 


PolyFydramnios is known to be associated with certain 
fetal anomalies, such as anencephaly, high and midgas- 
trointestinal obstruction, abnormalities of the swallow- 
ing mechanism [2], as well as Rh incompetibility and 
maternal diabetes. Whereas clinical assessment of the 
fetus is at best limited and the plain radiograph can show 
little other than the calcified skeleton, sonography can 
also demonstrate fetal soft tissues [1, 4]. The appearance 
of the stomach and proximal duodenum distended with 
air anc the absence of air elsewhere in the bowel of a 
newborn infant is the characteristic radiographic appear- 
ance of duodenal obstruction. The cause is most com- 
monly duodenal atresia, and the appearance has been 
named the "double bubble” sign [7, 8]. Ir utero, the 
bowel s filled with fluid and devoid of air. With complete 
obstruction of the second portion of the duodenum, 
dilatation of duodenum and stomach prox mal to that 


Fig. 1.—A, Transverse sonogram 
demonstrating midabdomen of fetus 
in cross section. Note distended fluid- 
filled stomach (black errow) and duo- 
denum (white arrow). Marked polyhy- 
dramnios is present. E, Supine radio- 
graph of infant several hours after 
birth. Stomach and duodenum are 
distended by air. There is no air in mid 
or distal bowel. 
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point will occur, resulting in a "double bubble” of fluid 
visualized sonographically in the fetal abdomen. 

The development of polyhydramnios is an indication 
for investigation of the pregnancy. Sonography can 
provide sufficient anatomic details to detect cases asso- 
ciated with duodenal obstruction, expediting surgical 
correction. 
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Pulmonary Uptake of ??"Tc Diphosphonate in Alveolar Microlithiasis 


MANUEL L. BROWN," ? RONALD G. SWEE,' ROBERT J. OLSON,' AND CLAIR E. BENDER’ 


Rosenthal et al. [1] recently reported a series of patients 
with pulmonary uptake of bone imaging tracer All pa- 
tients in that series had evidence of renal failure, and the 
majority had hypercalcemia as factors relating to their 
metastatic pulmonary calcification. We recently studied 
a patient with pulmonary alveolar microlithiasis without 
abnormal laboratory values who also demonstrated dif- 
fuse intense uptake of bone tracer in the lung. 


Case Report 


A 67-year-old male was seen for evaluation of low back pain 
and a several month history of bloody stools. Past medical 
history included hypertension and alveolar microlithiasis. The 
patient denied any pulmonary symptoms. Sputum cytology 4 
years before admission was negative for pulmonary malignant 
cells, but positive for spherical concentric calcific structures. At 
that time serum calcium and phosphorous were normal. An 
intermediate purified protein derivative test 1 year later was 
negative, and serum calcium, phosphorous, uric acid, and 
creatinine levels were normal. 

On this admission, laboratory values were again normal. 
Pulmonary function tests and arterial blood gases were also 
normal. Chest radiography (fig. 1) demonstrated the character- 





istic diffuse, fine, calcific micronodulation of alve»lar microli- 
thiasis. This finding had first been noted 23 years earlier and 
remained unchanged. A bone scan was performed 2 hours after 
injection of 15 mCi of ?*"Tc diphosphonate on a tomoscanner 
(Searle Pho-Con). The bone scan, done for the evaluation of 
low back pain, demonstrated diffuse intense urtake of the 
tracer throughout both lungs (fig. 2). Computed tomography of 
the chest showed a diffuse pulmonary infiltrative pattern with 
tiny bullae (fig. 3A). There was a difference of 196 EMI numbers 
between the lung field and a normal comparison (fi3. 3B). 


Discussion 


Pulmonary alveolar microlithiasis is a relatively rare 
disorder of unknown etiology. It is characterized by 
innumerable tiny calcispherytes within the alveoli of the 
lung. A familial incidence has been repored among 
siblings, and environmental and metabolic factors have 
also been implicated as etiologic agents. The calcispher- 
ytes range from 0.01 to 0.3 mm in diametsr and are 
composed chiefly of calcium and phosphorus, with the 
major chemical state being apatite [2]. The ciagnosis is 
almost always made by the classic radiographic findings 
and the radiologic clinical dissociation. The spectrum of 





Fig. 1. —A, Posteroanterior chest film showing diffuse pattern of sharply defined microliths. Increased density at bases reflects greater volume of 


lung in this area. B, Close-up of portion of right lung. 
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A B 


Fig. 2.—Bone scan performed on tomoscanner. Anterior (A) 
and posterior (B) sections are normal except for diffuse intense 
uptake of tracer in lungs. 


this disease ranges from normal-appearing lungs and 
alveolar walls early in the course, with progression to 
interstitial fibrosis and thickened alveolar walls and often 
blebs and bullae later. 

In view of the chemical composition of the microliths, 
the intense uptake of the bone tracer is not an unex- 
pected finding. Also as expected, the lung CT examina- 
tion revealed a pattern resembling a diffuse pulmonary 
infiltrative process with an overall increase in the EMI 
number. 





Fig. 3.—CT of lungs. A, Diffuse pattern of increased density in patient 
with alveolar microlithiasis. B, Comparison scan with identical window 
settings in normal patient. 


The hypothesis of Rosenthal et al. [1] that the bone 
scan may yield information about occult pulmonary cal- 
cification seems reasonable in view of the sensitivity of 
bone scanning. Firooznia et al. [3] reported a case of 
diffuse interstitial pulmonary calcification mimicking 
pulmonary edema. A bone scan or chest CT scan may 
have been helpful in making a premortem diagnosis. Our 
case demonstrates that other causes of deposition of 
bone tracer in the lungs can occur, and that scinti- 
graphic radiographic correlation is important. 
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Nonfatal Pulmonary Air Embolism: Radiographic Demonstration 


MICHAEL J. FAER' AND GERALD L. MESSERSCHMIDT? 


The use of central catheters for long-term parenteral 
nutrition and chemotherapy is now standard medical 
practice. An uncommon complication of central venous 
catheterization is air embolism, which may occur during 
insertion [1, 2], during high pressure infusion [3], from 
inadvertent disconnection or disruption of the catheter 
[4, 5], or with failure to use an occlusive dressing over 
the venipuncture site after catheter removal [6]. Although 
air embolism is potentially fatal, prompt recognition and 
appropriate supportive and positional therapy can be 
lifesaving [3, 5, 7]. We report a case of nonfatal pulmo- 
nary air embolism via a central venous catheter to illus- 
trate the radiographic findings and to promote increased 
awareness and earlier diagnosis of this condition. 


Case Report 


A 53-year-old white female with diffuse histiocytic lymphoma 
received long-term chemotherapy via a nonopaque, Silastic, 


central venous catheter. When the patient sat up in bed, she . 


inadvertently disconnected her catheter, grabbed her chest, 
and became unresponsive. A nurse in attendance immediately 
started cardiopulmonary resuscitation, and respiratory and car- 
diac functions returned. Although the patient's sensorium was 
confused, she was judged to be stable enough to undergo 
semierect bedside chest radiography, which was obtained and 
interpreted within 15 min after her initial cardiovascular col- 
lapse. The chest film (fig. 1) revealed bilateral collections of air 
in the central pulmonary arteries and diminished peripheral 
pulmonary vascularity. 

The patient was placed in the left lateral decubitus position. 
During the next 20-30 min she regained normal mentation and 
her clinical course stabilized. Repeat radiography 30 min after 
the initial film showed normal pulmonary vascularity. The pa- 
tient suffered a residual mild left hemiparesis that gradually 
resolved over the next few months. 


Discussion 


Venous air embolism is a well documented [1-9] and 
feared complication. Its causes, reviewed by Grace [5] 
include: (1) venous catheter induced; (2) upright head 
and neck surgery with induction of air through the dural 
sinuses or major neck veins; and (3) induced pneumo- 
peritoneum or retroperitoneum. 

Unlike arterial air embolism, large amounts of venous 
air [3, 7, 8] are necessary to produce symptoms and/or 
demise. Generally, four factors seem to influence fatality 
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from venous air embolism: (1) amount of air: (2) speed of 
injecticn:; (3) position of catheter tip; and (4) position of 
the right ventricular outflow tract. Animal experiments 
[8, 9] demonstrated that 1.0-7.5 ml of air/kg of body 
weight injected within 5 sec produced symptoms and 
approximately a 70% mortality rate; whereas, in excess 
of 1,00) ml of air injected slowly over a prolonged period 
was tclerated without symptoms. Ordway [7] extrapo- 
lated these results to man, estimating that the average 
lethal rate of injection is 70-100 ml of air/sec and the 
approximate lethal dose is 200 ml of air. 

Peripheral venous catheters usually require active in- 
jectiong however, central venous catheters a-e under the 
influence of negative intrathoracic pressure which can 
rapidly transmit large volumes of air under atmcspheric 
pressure, especially in upright and vascu ar volume- 
depleted patients [5, 7]. Unlike carbon dioxide, a more 
soluble, less hazardous gas used for diagnostic visuali- 
zation of the right heart and venous system [10], air will 
remair es a bolus within the vascular system [3], ob- 
structing blood flow. Outflow obstruction of tae right 
ventricle is the presumed mechanism of death [2, 8]; the 
left lateral decubitus position redistributes the air above 
the rignt ventricular outflow tract, relieving the air lock. 





Fig. '.— Portable sitting anteroposterior chest radiograph demonstrat- 
ing cen ral bell-shaped collections of air in pulmonary arteries (arrows). 
Pulmonary vascularity is markedly diminished, especial y in both upper 
lung zones. 
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Positioning of the patient in the left lateral decubitus 
position improves cardiorespiratory symptoms and sur- 
vival [2, 3, 5, 7, 8]. 

Clinically, the combination of central venous catheter, 
sudden cardiovascular collapse, and the classic “mill- 
wheel" murmur strongly suggest the diagnosis of pul- 
monary air embolism. Neurologic deficit after pulmonary 
air embolism has been previously reported [5] and may 
be related to nonembolic stroke from decreased cardiac 
output and/or direct cerebral air embolism. 

To our knowledge, this is the second premortem 
radiographic illustration of central catheter-induced pul- 
monary air embolism [6]. The radiographic findings of a 
bell-shaped collection of air in the central pulmonary 
outflow tract with bilateral upper lung zone oligemia 
were present in both cases and are probably pathogno- 
monic. Prevention of catheter induced pulmonary air 
embolism should be a concern of all hospital personnel. 
Central venous catheters and venipuncture sites should 
be airtight, catheter and venous line should be securely 
connected or locked, and upright positioning during 
venipuncture, therapy, or surgery should be avoided 
Ib. 41. 
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Miliary Aspergillosis Associated with Alcoholism 


JEFFREY BLUM,' JAMES C. REED,’ SALVATORIE V. P'ZZO,2 AND WILLIAM M. THOMPSON’ 


Aspergillosis is rarely considered in the initial differential 
diagnosis of an acute pneumonic illness unless the 
patient is known to have a chronic debilitating disease 
Or known to have been taking antimicrobial agents or 
adrenocortical steroid drugs. Chronic alcoholism has 
not been previously included as one of the predisposing 
factors. We describe a patient who presented with a 
miliary pattern on his chest radiograph which rapidly 
progressed into a diffuse pneumonia attributable to 
aspergillosis. 


Case Report 


A 42-year-old black male was admitted after a ‘falling out 
spell" with loss of consciousness but no seizure activity. He was 
reported to have been drinking steadily for the last 4 years, 
consuming approximately a liter of liquor daily, until about 3 
days prior to admission. He had complained previously of vague 
abdominal pain and had been noted to have a chronic cough 
productive of yellow sputum for many years. The cough had 
increased in severity but without fever, night sweats, or weight 
loss. Recently, an episode of hemoptysis had been noted. The 
patient had worked as a farmer and was known to have been 
exposed to persons with tuberculosis. il 

Physical examination revealed a tremulous, confused, and 
tachypneic male. His temperature was 40.5°C, pulse 113/min, 
blood pressure 140/90 mm Hg, and respiration 50/min. In- 
creased breath sounds were heard throughout both lung fields 
with rhonci at both bases. The liver was tender and slightly 
enlarged. The spleen was not palpable, and no evidence of 
adenopathy was detectable. The patient was disoriented with 
fine tremors, was hallucinating and had poor cerebellar func- 
tion. 

White blood cell count was 13,200/mm? with 8396 neutro- 
phils. Chest films showed a diffuse miliary nodular pattern (figs. 
1A and 1B). The gram stain of the sputum showed a few 
polymorphonuclear cells with gram positive diplococci and 
some gram negative rods. Repeated stains for acid-fast bacilli 
were negative. Arterial blood gases on room air were Pao, of 
43 mm Hg, Paco, of 22 mm Hg, with a pH of 7.58. Spinal fluid 
examination showed no cells or organisms. 

The diagnosis of an acute infectious pulmonary process was 
considered in addition to impending delirium tremens. Medica- 
tion with cephalothin and gentamicin was startec. Sputum 
cultures produced Streptococcus (diplococcus) pneumoniae 
and Staphylococcus epidermidis. No blood cultures were ob- 
tained. Candida, mumps, and PPD skin tests showed no evi- 
dence of reaction. The patient's respiratory condition progres- 
sively declined, and he required a tracheostomy with ventilatory 
support. Repeat chest films at 24 hr (figs. 1C and 1D) showed an 
increasingly widespread infiltrate in both lung fields. The diag- 
nostic considerations included miliary tuberculosis, a necrotiz- 
ing pneumonitis, or noncardiac pulmonary edema. 
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The patient died of respiratory failure 44 hr after admission. 
Autopsy revealed a severe aspergillus pneumonia of both lungs. 
The pleural surfaces were studded with tan firm nodules mea- 
suring = mm in diameter. The cut surface of the lungs revealed 
similar tan nodules studding the parenchyma ci*fusely and 
uniformly in all lobes (fig. 2A). The pulmonary vessels were 
unremarkable. Microscopic examination demonstrated a nec- 
rotizing pneumonia consisting of scattered lesions containing a 
mass o` thin, branching, septate hyphae as demonstrated both 
by routme and fungal stains (fig. 2B). Histologically, this is the 
typical appearance of aspergillus species. The | ver showed 
passive congestion with mild diffuse fatty change. 

Other organs appeared unremarkable. 


Discussion 


A primary infection with aspergillus in a healthy person 
following occupational exposure to the fungus is now 
believed to be exceedingly rare [1]. The secondary forms 
of the disease consist of the well known pulmonary 
mycetama, the allergic bronchopulmonary form usually 
associeted with asthmatic patients, and the invasive form 
found n patients with underlying debilitating disease. 
The later group has become increasingly important as 
we progressively treat more chronic illness. Patients with 
carcinama. lymphoma, leukemia, chronic oostructive 
pulmonary disease, congestive heart failure, sarcoidosis, 
and numerous other conditions are all susceptble [2-4]. 
In addi ion, with increasing use of antibiotics, adrenal 
cortica hormones, antineoplastic drugs, and immuno- 
Suppressive therapy, there has been an increase in 
aspergt lus infection, both pulmonary and disseminated 
[5]. To eur <nowledge, invasive aspergillus of the lung in 
a patiert with chronic alcoholism, free from other debil- 
itating diseases and not on long-term steroids or antibi- 
otics, has not previously been reported. 

In susceptible persons, the highest infection rate is 
associaced more often with a leukopenia [2, 3] However, 
this patient had an adequate leukocyte response in 
numbers if not function. Alcoholics are known to be 
more susceptible to infections such as tuberc.losis and 
pneumc coccal and Klebsiella pneumonias. TFerefore, it 
does nct seem unreasonable that some alterat on in the 
effectiveness of their immune systems would result in 
the development of fungal infections which are normally 
not found in a healthy host. That such an alteration 
occurred ir this patient is supported by negative skin 
tests to common antigens. 

Another unusual feature of this case is tne initial 
presentation of a diffuse miliary pattern on chest radio- 
graphs which resulted in the initial diagnostic impression 
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Fig. 1.—A, Posteroanterior chest film demonstrating diffuse fine nodular or miliary interstitial pattern. B, Close-up of right lower lobe emphasizing 
nodular appearance. C, Follow-up posteroanterior chest radiograph revealing rapid progression of pulmonary infiltrates in 24 hr to large multifocal 
consolidations. Pattern is commonly associated with invasive aspergillosis. D, Subsequent development of densities into even larger areas of confluent 
consolidations with air bronchograms. 


of tuberculosis. The latter diagnosis was questioned with 
the subsequent rapid development of confluent infil- 
trates. As in most cases, only a high degree of suspicion 
leads to an antemortem diagnosis of aspergillus pneu- 
monia since cultures and serological tests are only 
positive in a small percentage of such patients, and 
symptoms and physical findings are often attributed to 
bacterial pneumonias or pulmonary emboli. This case 
reinforces the protean nature of this fungus and the 
need to consider it in a patient with an underlying 
debilitating illness who presents with a chest radiograph 
compatible with miliary tuberculosis. 
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Fig. 2.—A, Cut surface of left lung revealing small nodules diffusely studding parenchyma. Right lung had 
similar appearance. B, Microscapic @xamination of grossly apparert nodule. Typical aspergillus colony is 
characterized by radiant rounding hyphae (x68). Septations were shown at higher magnification. 


Coronary Artery Anomaly in Double-Outlet Right Ventricle 


ERIC J. UDOFF,' JEAN-MICHEL ROLAND,? AND ROBERT lI. WHITE, JR.’ 


An anomalous coronary artery distribution exists in 2%- 
9% of patients with tetralogy of Fallot [1-9] and less 
commonly with other types of congenital heart disease 
[3]. This report describes an anomalous origin of the 
anterior descending coronary artery from the right coro- 
nary artery in a child with a double-outlet right ventricle. 
Prior knowledge of this anomaly may alter the technique 
of surgical correction. On the basis of this report and 
our review of the literature, we suggest that preoperative 
coronary artery visualization be obtained routinely in all 
such patients. 


Case Report 


P. A., a 9'/z- year-old girl, was the product of a normal full- 
term delivery (3.2 kg at birth). At age 1 month, cyanosis was 
seen with crying. By 2 months, the child experienced congestive 
heart failure and was begun on digoxin. Cardiac catheterization 
at 3 months revealed a ventricular septal defect with a 2.3:1 left- 
to-right shunt. Digoxin was continued. At age 8 months, the 
pulmonary artery was banded because of persistent congestive 
heart failure, and digoxin was stopped. A second cardiac 
catheterization at age 3'/z years revealed a double-outlet right 
ventricle with the pulmonary and aortic valves at the same level 
and no aortomitral continuity. 

The child was readmitted for evaluation for surgical repair. 
Physical examination revealed an active precordium without a 
thrill. A 4/6 harsh systolic ejection murmur was heard all over 
the chest, maximally at the left sternal border. There was no 
diastolic component. Electrocardiography demonstrated nor- 
mal sinus rhythm with right ventricular hypertrophy. Echocar- 
diography suggested overriding of the interventricular septum 
by the aorta. Angiocardiography demonstrated a classic double- 
outlet right ventricle with the aortic and pulmonary valves at the 
same level in both frontal and lateral projections (fig. 1). A 
bilateral conus was widely patent in diastole, but narrower in 
systole. The main pulmonary artery was narrowed from the 
previous banding. Aortography demonstrated the circumflex 
coronary artery to arise from the left coronary cusp, while the 
left anterior descending coronary artery originated from the 
right coronary artery and crossed over the outflow tract leading 
to the pulmonary artery (fig. 2). 


Discussion 


Anomalous patterns of coronary artery origin and 
branching have been seen in many types of congenital 
heart disease [1-9]. In tetralogy of Fallot, one autopsy 
study [8] demonstrated a 9% incidence of anomalous 
coronary arteries. Angiographic and surgical series [4] 
have revealed incidences of coronary artery anomalies 
in 296-596 of patients with tetralogy of Fallot. Other 
congenital heart lesions associated with coronary artery 
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anomalies include complete and corrected transposition 
of the great arteries, single ventricle with transposition 
of great arteries, and double-outlet right ventricle [3]. 

In our patient, the anterior descending coronary artery 
branch arose from the right coronary artery, crossed 
over the right ventricular pulmonary outflow tract, and 
descended normally in the anterior interventricular 
groove. In its position on the right ventricular outflow 
tract, it could be damaged during total surgical repair 
[7]. High surgical morbidity and mortality have been 
experienced when an anomalous coronary artery has 
been injured during cardiac surgery in patients with 
tetralogy of Fallot and anomalous coronary arteries [1, 4 
5, 7]. Our patient also seems at risk since the size of the 
right ventriculotomy would be limited in order to avoid 
the left anterior descending coronary artery. In this 
instance, a Rastelli-type right ventricle-to-pulmonary 
artery conduit bypassing the right ventricular outflow 
tract may be preferable to infundibular resection. 

In a postmortem study of double-outlet right ventricle, 
Elliott et al. [3] found two coronary artery anomalies in 
14 cases. One patient had two anterior descending 
coronary branches, one each from the left and right 
coronary cusps. In another patient, the right coronary 
artery arose as a branch of the left coronary artery, and 
an accessory anterior descending artery came from the 
right coronary cusp. 

The incidence of anomalous coronary arteries is well 
established in tetralogy of Fallot, but the incidence in 
patients with double-outlet right ventricle has not been 
described prospectively. If the origin and course of the 
coronary arteries are not identified at preoperative ven- 
triculography, then aortography is recommended. Aor- 
tography with filming in the anteroposterior and lateral 
projection adds little time to the study; these are the 
most useful projections for identification of the coronary 
arteries. 
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) and lateral (B) radiographs demonstrate typical double-outlet origin 2f both 


Fig. 1. — Biplane right ventriculogram. Anteroposterior (A 
) and infundibular narrowing (black arrow) are present. 


great arteries from right ventricle. Pulmonary artery band (white arrow 





Fig. 2.—Biplane aortogram. Anteroposterior (A) and lateral (8) radiographs reveal origin of anterior descending coronary artery from r ght coronary 
artery (white arrow). Separate circumflex coronary artery arises from left coronary cusp (black arrow). Anterior descending coronary ar ery crosses at 


base of pulmonary valve. 
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Pedunculated Endotracheal Metastasis 


HEBER MacMAHON,! DENIS J. O'CONNELL,' AND GEORGE E. CIMOCHOWSKI? 


intraluminal tracheobronchial metastases are unusual 
lesions: most are secondary to renal, breast, or colorec- 
tal carcinoma. The majority are located distal to the 
carina and may be confused with primary bronchogenic 
carcinoma. This case is noteworthy in that the patient 
presented with acute upper respiratory tract obstruction 
due to a freely mobile, pedunculated endotracheal 
metastasis from a renal carcinoma. Although this feature 
has been described at autopsy, it has not been defined 
radiographically. 


Case Report 


A 61-year-old man presented to the emergency room with 
acute respiratory distress and hemoptysis. He had had nephrec- 
tomy for renal cell carcinoma 6 years previously and had 
subsequent radiation therapy for a femoral metastasis. 

Admission chest radiographs (fig. 1) showed superior me- 
diastinal widening. A poorly defined mass was visible in the 
distal trachea. Tomograms showed a lobulated. intraluminal 
mass above the carina (fig. 2) which was attached by a pedicle 
to the anterior tracheal wall. 

A left supraclavicular node biopsy revealed metastatic aden- 
ocarcinoma. Bronchoscopy demonstrated a highly mobile 2.5 x 
1.5 cm tumor in the distal trachea that was attached to the 
anterior tracheal wall by a 2 cm pedicle. At thoracctomy, a mass 
of tumor tissue was encountered in the anterior mediastinum. 
The trachea was incised and the endotracheal mass was suc- 
cessfully removed. Sections of both masses showed metastatic 
renal cell carcinoma. The patient recovered uneventfully and 
has been subsequently treated with radiation and chemother- 


apy. 


Discussion 


Renal cell carcinoma is known to metastasize to the 
bronchial tree [1]. Carcinomas of the colon, rectum, and 
breast also have a relatively high incidence cf endobron- 
chial metastases. To a lesser extent this is also true of 
thyroid, ovarian, testicular, and pancreatic tumors as 
well as malignant melanoma and soft tissue sarcomas 
[1]. In renal cell carcinoma, average time between ne- 
phrectomy and detection of endobronchial metastases IS 
about 4.8 years [1]. Most patients present with hemop- 
tysis, and rarely a tumor mass may be expectorated. 
These lesions have been heretofore invariably located 
distal to the carina and are seldom visualized radio- 
graphically. Most commonly the patient presents with 
local atelectasis, and an erroneous diagnosis of primary 
bronchogenic carcinoma may be made [2]. The correct 
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Fig. ^.— Chest radiograph showing diffuse mediastinal widening with 
deviation cf trachea. Poorly defined density obscures trecheal air shadow 
above carina. 


diagnosis is usually made at bronchoscopy, which dem- 
onstrates a polypoid, intraluminal mass. 

Pedicles are more typically associated with benign 
endetrcnchial tumors, such as lipomas, hamartomas, 
and inflammatory polyps [3]. Although pedicles have 
been demonstrated at autopsy in some cases of meta- 
static endobronchial renal cell carcinoma. peduncula- 
tion has not previously been described as a radiologic 
feature of these lesions. 
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Fig. 2.—A, Frontal tomogram showing lobulated mass above carina. Note pedicle (arrow). Endotracheal 


tube is present. B, Lateral tomogram redemonstrating mass attached by pedicle (arrow) to anterior tracheal 
wall. 


Nonfunctioning Islet Cell Tumors of the Pancreas: Radiographic and 
Ultrasonographic Appearances in Two Cases 


JEROME GOLD,’ ARTHUR T. ROSENFIELD, DIRK SOSTMAN, MORTON BURRELL, AND KENNETH J. W. TAYLOR 


Two patients with nonfunctioning pancreatic islet cell 
tumors are presented and their ultrasonographic find- 
ings discussed. Gray scale ultrasound has proved useful 
in the identification and characterization of other pan- 
creatic masses [1-8]; however, we are not aware of any 
published descriptions of the use of ultrasound in non- 
functioning islet cell tumors [3, 4]. 


Case Reports 


Case 1 


A 20-year-old black woman was admitted for evaluation of an 
enlarging asymptomatic left upper quadrant mass. She first 
noted the mass 18 months earlier, immediately after giving 
birth. Five months later, she became aware of abdominal 
asymmetry when lying supine. She sought medical attention at 
that time but no mass was felt on physical examination. On 
admission 13 months later, examination revealed a smooth, 
nontender, left upper quadrant mass. 

Ultrasound studies revealed a large predominantly solid 16 
cm tumor to the left of the liver (figs. 1A and 1B). No gross 
involvement of adjacent organs was demonstrated. Irregular 
cystic cavities within the mass suggested multiple necrotic 
areas or cysts. Excretory urography demonstrated posterior 
superior displacement of the left kidney. Upper gastrointestinal 
series demonstrated extrinsic mass impression on the greater 
curvature of the stomach and inferior displacement of the 
ligament of Treitz. Exploratory laparotomy revealed a 17 x 13 
x 10 cm solid mass with squamous epithelium-lined cystic 
components (fig. 1C) which proved to be a benign islet cell 
tumor of the pancreas. 


Case 2 


A 49-year-old black female had a 7 month history of anorexia, 
18 kg weight loss, and enlarging umbilical mass. Upper gas- 
trointestinal series demonstrated anterior displacement and 
compression of the gastric antrum, distortion of the duodenal 
bulb due to an extrinsic mass, anteromedial displacement of the 
third and fourth portions of the duodenum, and inferior dis- 
placement of the proximal jejunum due to an extrinsic mass 
(fig. 2A). These findings were interpreted as pancreatitis. Her 
complaints persisted and the patient was admitted for further 
evaluation. 

Physical examination disclosed a 10 x 12 cm movable solid 
mass in the periumbilical region. Abdominal ultrasound exami- 
nation demonstrated an epigastric mass 13 cm in diameter (fig. 
2B). The mass was in contact superiorly with the visceral 
surface of the liver and extended to the region of the inferior 
vena cava and aorta as far as the anterior abdominal wall. It 
contained low level echos with attenuation of the ultrasound 
beam: the findings were considered to be consistent with a 
homogeneous solid tumor arising from the retroperitoneum. 
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Excretory urography revealed minimal lateral dewation of the 
left ureter. Barium enema examination showed a posterior 
impression on the ascending and transverse colon and mural 
lesions suggesting invasion of the transverse color. Celiac and 
superior mesenteric arteriography demonstrated a large ab- 
dominal mass with localized area of neovascularity (fig- 2C). At 
surgery, a tumor was found that arose from the pancreas and 
invaded the distal stomach, the entire duodenum, tre transverse 
colon, and the mesenteric root. Histologic examination revealed 
a malignant pancreatic islet cell tumor. 


Discussion 


Islet cell tumors of the pancreas may be classified 
according to endocrine function. The more wicely de- 
scribed functioning tumors produce a variety pf hor- 
mones which give rise to characteristic dinical syn- 
dromes in most cases [4, 9, 10]. Nonfunctioring islet cell 
tumors constitute about one-third of all islet cell neo- 
plasms [11]. Malignant islet cell tumors are usually (8396) 
endocrinologically inert [12]; however, 75% of all non- 
functioning tumors are said to be benign [13]. In ceneral, 
there is no difference between the patient »opulations 
affected by the two types of neoplasm [14], and there is 
no known predilection for age, race, or Sex [13]. 

Because nonfunctioning islet tumors do no: cause 
specific endocrine or clinical findings, they usually reach 
a considerably large size prior to detection and patients 
often have a palpable mass [14]. Gastric, intestinal, or 
biliary obstruction or gastrointestinal hemorrhage due to 
local invasion or portal hypertension [11, 14] are directly 
related to mechanical effects of the mass. Islet cell 
tumors usually arise from the head of the pancreas [11]. 
Benign tumors are usually solid, but carcinomas may 
Often contain serous or sanguinous cysts [13], probably 
resulting from hemorrhage and necrosis [12]. Sclid islet 
tumors are said to be more likely to possess endocrine 
activity; those which display cystic or necrotic areas tend 
to be nonfunctioning [13]. Our cases demorstrate excep- 
tions to both these generalizations, in tha: neither was 
located in the head of the pancreas and case 1 was 
benign although it contained cysts. 

The findings on barium enema studies, upper castroin- 
testinal series, and excretory urography are those of a 
pancreatic mass. Arteriography is more specific and will 
detect most cases of islet cell tumor because of in- 
creased vascularity. A dense parenchymal stain is com- 
mon in the capillary phase [11, 14] as well as dense, early 
venous opacification [11]. Vascular displacemen: is more 
common in nonfunctioning tumors because of their 
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Fig. 1.—Case 1. A, Transverse ultrasound scan of upper abdomen demonstrating mass (arrows) to left of spine (S) and anterior to left kidney (K). 


Mass is solid with cystic (C) components. B, Longitudinal section through left upper quadrant also demonstrating mass (arrows) which is generally 


Solid with some cystic areas. Mass is anterior to left kidney (K) and anterior and inferior to spleen (S).C, Se 


ction through resected tumor revealing solid 


mass with cystic areas which on histologic section proved to be benign nonfunctioning islet cell tumor of pancreas. 


d 





Fig. 2.—Case 2. A, Upper gastrointestinal series demonstrating displacement and impression of gastric antrum (white arrowheads). Duodenal bulb (D) 


is distorted due to extrinsic mass invading duodenum. There is medial displacement of third and fourth portions of duodenum (black arrowheads). B 


Transverse ultrasound scan demonstrating mass (M) with low level echos which lies left of liver (L) and anterior to spine (S). C, Selective hepatic arterio- 
gram demonstrating encasement of gastroepiploic artery and omental artery (arrows). Vessels are rigid and fixed. Area of neovascularity (arrowheads) is 


supplied by pancreatic branch of gastroduodenal artery. 


larger size [14]. Neovascularity is more common in non- 
functioning islet cell tumors [14], although this may also 
be due to tumor size. Differentiation from cystadenoma 
[15] and other uncommon, highly vascular tumors is 
difficult [11]. 

Gray scale ultrasonography was performed on both of 
our cases of nonfunctioning islet cell tumors [16]. Case 


1 had multiple cystic areas, so the differential diagnosis 
of these ultrasound findings would include cystadeno- 
carcinoma, pancreatic adenocarcinoma, and necrotic 
lipo- or fibrosarcoma. In case 2. the low attenuation on 
ultrasound examination of the mass simulated a lym- 
phoma which most commonly produces such an appear- 
ance. Vascularity seen on arteriography helps in these 
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differential diagnoses, since islet tumors are more vas- 
cular than pancreatic carcinoma and lymphoma. 
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Abnormal Peripheral Distribution of Thallium-201 due to Arteriosclerosis 


EDWIN C. GLASS' AND GERALD L. DeNARDO' 


A diminution of regional blood flow to any part of the 
body should be demonstrable after the administration of 
a radionuclide whose distribution is determined by re- 
gional blood flow. The distribution of 2°'Tl in canine 
myocardium has been found to correlate closely with 
regional myocardial flow determined by microspheres or 
with *°K [1]. Additionally, its extracardiac distribution in 
canine thyroid, kidney, and skeletal muscle has been 
found to correlate with blood flow to these organs as 
determined by microspheres [2]. In humans, the agent 
has been widely used as an effective detector of both 
stress-induced regional myocardial ischemia [3, 4] and 
myocardial infarction or scar [4-8]. 

The utility of 7°'Tl in the study of blood flow to cardiac 
muscle is now well established. Its effectiveness for the 
clinical evaluation of blood flow to skeletal muscles, 
such as those of the extremities, has not been as thor- 
oughly documented. This report describes an individual 
with clinical and angiographic evidence of stenosis of 
the right subclavian artery who demonstrated a corre- 
sponding abnormality on a total body image after 2°'T| 
was intravenously injected. 


Case Report 


A 59-year-old male construction worker was admitted with 
symptoms of cerebral ischemia and claudication of the legs. He 
had a history of heavy tobacco use, but there was no history of 
arm pain or symptoms suggestive of coronary artery disease. 
Blood pressure was 158/95 in the right arm and 190/88 in the 
left arm. Carotid pulses were 3+/4 bilaterally, and bilateral 
carotid bruits were present. The peripheral pulses in the arms 
were asymetrical: the right brachial pulse was 2+. the right 
radial pulse was 1+, and the left brachial and radial pulses were 
3+. No femoral, popliteal, or pedal pulses could be palpated. 
There was an absence of hair below the knees. 

Contrast angiography of the aortic arch and abdominal aorta 
demonstrated bilateral carotid stenoses and total occlusion of 
the abdominal aorta below the level of renal arteries. Severe 
Stenosis of the right subclavian artery just beyond its origin 
from the aorta was also demonstrated (fig. 1). 

Surgical therapy for both the carotid and abdominal aortic 
disease was considered. Because of the widespread nature of 
the arteriosclerosis, a preoperative assessment of the extent of 
disease and of surgical risk was desired, and an exercise 
myocardial perfusion study using ??'TI was performed. During 
the treadmill exercise, the patient did not develop angina or 
electrocardiographic ST changes, but was forced by leg pain to 
cease exercise. An intravenous injection of 2 mCi of ??'T| was 
given when he achieved his maximal level of treadmil! exercise, 
which was continued for an additional minute. Myocardial 
images were obtained immediately after the termination of 
exercise and again after a 4 hr period of rest. Additionally, a 
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postexercise total body image (fig. 2A) was obtained, just after 
the exercise myocardial imaging was completed. The two 
postexercise imaging procedures were completed within 40 min 
of injection. 

The myocardial perfusion study (not shown) demonstrated 
exercise-induced ischemia. The total body image (fig. 2A) dem- 
onstrated prominent activity in the heart and abdominal viscera 
and a paucity of activity in the bones, genitalia, elbows, knees, 
and ankles. The skeletal muscles had substantial activity which 
made apparent an asymmetry in the appearance of the arms; 
the entire right arm and shoulder showed diminished activity. 
When compared to the legs of normal subjects, the legs ap- 
peared to have a symmetrical reduction of radioactivity (fig. 2B). 


Discussion 


A variety of radionuclide techniques has been devel- 
oped to estimate blood flow in the extremities. Early 
methods were based on measurements of the rate of 
clearance from an injection site of trace amunts of ?*NaCI 
[9-11], '??Xe in saline [11], or Na '?'| [12] and did not 
allow imaging of regional blood flow. 

A second method for studying regional peripheral 
perfusion used regional intraarterial injections of labeled 
albumin microspheres or particles of macroaggregated 
albumin. Subsequent images provided a visual represen- 
tation of blood flow at the capillary level [13], and results 
obtained from these studies have correlated well with 
clinical data [14, 15]. However, the particle perfusion 
technique has the disadvantages of intraarterial injection 
and/or catheterization. 

There is a rational basis for anticipating that radioac- 
tive thallium may be a useful indicator of regional blood 
flow to skeletal muscle. Sapirstein [16] found that intra- 
venously injected *?K distributes in accordance with 
regional blood flow, and ??'T| and *#K exhibit similar 
patterns of uptake and retention in rat skeletal muscle 
[17] in addition to similarities of biochemical behavior 
[17, 18]. Furthermore, intravenous ??'TI and intraarterial 
""Tc-labeled microspheres have been found to have 
similar distributions in canine heart, thyroid, kidney, and 
skeletal muscle [2]. 

Assessment of regional blood flow by radioisotopic 
methods can be enhanced by exercise. Muscle contrac- 
tion has been reported to augment the uptake of rubid- 
ium or potassium in canine skeletal muscle [19, 20], and 
in man it has been found that ??'T| images after exercise 
show more activity in skeletal muscle than do images of 
patients injected at rest [21]. The value of exercise for 
increasing the sensitivity of imaging techniques in the 
detection of coronary artery disease is generally appre- 
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Fig. 1.— Contrast angiogram of thoracic aorta showing 
severe stenosis of proximal right subclavian artery arrow) 
as well as bilateral stenoses of carotid arteries (arrows). 


ciated; this enhancement has also been found for perfu- 
sion studies of the legs using ??"Tc-labeled albumin 
microspheres [14]. Thus the asymmetric distribution of 
?0!T| in skeletal muscle in our patient may re ect the ef- 
fects of exercise superimposed on his underlying vas- 
cular disease. 

A recent report discussed the correlation between 
thallium uptake patterns in the lower extremities and 
clinical and angiographic data in patients with arterial 
insufficiency [22]. Our findings show a similar corre- 
spondence of information in an upper extremity. We 
believe that this information is noteworthy in that it 
suggests the possible use of imaging with *°'Tl as a 
noninvasive method to study peripheral regional blood 
flow. 
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Fig. 2.—Total body °'Tl exercise images of twc patients, 
anterior views, showing prominent activity in myocardium, ab- 
dominal viscera, and skeletal muscle with paucity of activity in 
brain anc in predominantly bony structures of extemit. es, such as 
knees, ankles, and elbows. A, Present case. Note asymmetry in 
apperance of upper extremities with decreased activity in right 
arm and shoulder (arrow). There is uniform reduction of activity 
in legs. B, Patient without clinical evidence of peripheral vascular 
disease. Activity in shoulders and arms is symmetrica! except for 
activity a! left side injection site. 
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Subclavian Artery as the First Branch of the Aortic Arch: A Normal Variant 
in Two Patients 


MARIA INES BOECHAT,’ VINCENTE GILSANZ, AND KENNETH E. FELLOWS 


Although variations in number and arrangement of the 
great vessels of the aortic arch are not rare, origin of a 
subclavian artery as the first branch of an aortic arch is 
extremely uncommon. Two recent books about aortic 
arch variants fail to mention this anomaly [1-2]. Only 
four cases of left aortic arch in which the origin of the 
right subclavian artery preceded the takeoff of a com- 
bined common carotid trunk and the left subclavian 
artery have been described [3]. The mirror image version 
of this variant, a right aortic arch with the left subclavian 
artery as the first branch, has not previously been re- 
ported. 


Case Reports 
Case 1 


Cardiac catheterization in a 3-year-old boy with multiple 
congenital anomalies confirmed the presence of D-transposi- 
tion of the great arteries, a ventricular septal defect, and 
pulmonic stenosis. In addition, angiocardiography demon- 
strated a right subclavian artery arising as the first branch of a 
left aortic arch, followed by a bicarotid trunk and a left subcla- 
vian artery (fig. 1). 


Case 2 


Cardiac catheterization and angiocardiography in a 4-year- 
old girl demonstrated tetralogy of Fallot with acquired pulmo- 





Fig. 1.—Case 1. Cine aortogram showing left aortic arch (LAo) with 
right subclavian artery (rsa) as first branch. cc = common carotid trunk, 
Isa = left subclavian artery. 
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nary atresia and patent left Blalock and Waterston shunts. A 
right aortic arch was shown in which the left subclavian artery 
was the first brachiocephalic vessel, followed by a bicarotid 
trunk and a right subclavian artery (fig. 2). This unusual origin 
of the left subclavian artery was confirmed surgically at the time 
of repair of tetralogy of Fallot. 


Discussion 


The aortic arches of the two children described here 
were characterized by a subclavian artery arising as the 
first branch, absence of a brachiocephalic (irnominate) 
artery, and the presence of a combined carotid trunk. 
This branching pattern has been describec in human 
autopsy studies and is said to occur occasionally in 
elephants and marsupials [3]. 

In the usual left aortic arch the brachiocephalic trunk, 
a derivative of the ventral aorta, gives rise to both the right 
subclavian and right common carotid arteries. The right 





Fig. 2. — Case 2. Cine aortogram showing right aortic ach (RAo) with 
left subclavian artery (Isa) as first branch. cc = common carotid trunk, 
rsa — right subclavian artery. 
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Ventral Dorsal! Third Fourth 
Ed Ei D -" 


Aorta Aorta Arch Arch 


Fig. 3.—A, Aortic arches at 6 weeks; at this stage, third arch 
gives rise to carotid arteries and subclavian arteries arise distally 
as seventh intersegmenta! branches of dorsal aorta. B, Usual 
brachiocephalic vessel arrangement, left aortic arch. C, Variation 
in arterial branching, with right subclavian artery arising as first 
branch, followed by common carotid trunk and left subclavian 
artery. 


subclavian artery is derived from the right fourth aortic 
arch, the primitive right dorsal aorta, and the seventh 
intersegmental artery. The right common carotid artery 
develops from the right third arch [4] (fig. 3, A and B). It 
appears that when the right and left third arches are 
common in their origin from the ventral aorta, the right 
subclavian artery may originate separately and precede 
the combined carotid trunk take off (fig. 3C), as illus- 
trated by case 1. A similar process would explain the 
occurrence of this variation with a right arch, illustrated 
by case 2. Knowledge of this rare and normal variant of 
brachiocephalic vessel branching will avoid confusion 
when discovered at angiography, catheterization, or sur- 
gical dissection. 
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Polypoid Leukemic Infiltration of the Large Bowel 


MICHAEL STANLEY RABIN,' ANTHONY GERALD BLEDIN,' AND DOROTHY LEWIS? 


Leukemic infiltration of the gastrointestinal tract, even 
when extensive, is usually not associated with gastroin- 
testinal symptomatology [1, 2]. Radiologic manifesta- 
tions have been documented, but reports are sparse. We 
describe a patient with prolymphocytic leukemia show- 
ing unusual polypoid defects on double contrast barium 
enema. 


Case Report 


A 69-year-old white female had a 2 week history of mild 
abdominal pain, diarrhea, and blood and mucus in her stool. 
Nine months previously, she had been investigated for symp- 
toms of anemia. Bone marrow biopsy revealed prolymphocytic 
leukemia. White blood cell count at that time was 250,000 with 
98% lymphocytes. A splenectomy was performed, and chemo- 
therapy with prednisone and chlorambucil was initiatec. 

When seen at her most recent admission, her white blood cell 
count was 378,000. Plain films of the abdomen showed contour 
defects in the rectum (fig. 1A). A barium enema demonstrated 
diffuse polypoid changes in the sigmoid and rectum (fig. 1B). 
Defects were also noted scattered throughout the remaining 
colon, but most of these defects had the appearance of feces. 
At subsequent sigmoidoscopy, a grapelike polypoid appearance 
was noted throughout the rectum and sigmoid. A mucosal 
biopsy taken from the rectum showed that much of the lamina 
propria was occupied by a cellular infiltrate of monomorphic 
lymphoid cells with scanty cytoplasm. Areas of ulceration were 
present, and infrequent mitotic figures were observed (figs. 1C 
and 1D). The biopsy appearance was consistent with a mucosal 
leukemic deposit, and morphologically the cells were consistent 
with the designation of prolymphocytes. 

The patient was treated with a course of cobalt therapy: 1,000 
rad was administered to a diamond-shaped abdominal field 
extending from the xiphoid to the symphysis and skirting the 
costal margins and iliac crests on both sides. At the end of the 
10 day course the patient was asymptomatic. She remained well 
for the next 4 months, then deteriorated rapidly, and died. 


Discussion 


The incidence of leukemic infiltration of the gastroin- 
testinal tract varies between 1396 and 629^ in different 
series [3, 4]. All portions of the gastrointestinal tract may 
be involved [5-7]. The infiltration is usually asymptomatic 
[1, 2] but may produce clinical effects which range from 
nonspecific complaints such as nausea, mild abdominal 
pain, and diarrhea [5] to severe necrotizing enteritis, 
bowel hemorrhage, and perforation [6-8]. Other reported 
complications include intussusception, appendicitis, 
and protein-losing enteropathy [9, 10]. 

In lymphocytic leukemia, involvement is usually con- 
fined to the mucosa and submucosa [11], a feature noted 
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in our case. In the myelogenous variety the intiltrate may 
be either localized or diffuse [12], and the infiltrates may 
form plaques, nodules, or masses [1]. 

Varying radiologic manifestations secondary to leu- 
kemic bowel infiltration have been described Intralumi- 
nal defects have been noted in the esophagus [7]; the 
appearance in the stomach may be indistiaguishable 
from carcinoma [5, 13]; and in the colon polypoid defects 
such as noted in our case have been seen [1]. 

The radiologic appearance in the colon and rectum in 
our patient was that of diffuse interlacing defects as 
opposed to the more well defined circular defects in 
familial polyposis and nodular lymphoid hype-plasia [14, 
15]. On plain films they closely simulate the submucosal 
gas cysts seen in pneumatosis cystoides intestinalis, an 
entity which has been associated with leukemia [16]. 
Recognition of localized leukemic deposits in the bowel 
is of practical importance, since appropriate treatment 
may result in symptomatic reflief. 
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Fig. 1.—A, Plain abdominal fiim showing contour defects in rectal air shadow (arrow). B, Double contrast barium enema with diffuse polypoid 
defects in rectum and sigmoid producing latticelike appearance. C, Low power view of large bowel biopsy showing area of lamina propria occupied by 
dense cellular infiltrate. Note central ulceration. D, High power view of biopsy showing cellular infiltrate consisting of monomorphic lymphoid cells 
with irregularity of nuclear outline and scanty cytoplasm. Occasional mitotic figures are present. 
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Leukemic Infiltration of the Colon 


ANTHONY J. LIMBERAKIS,’ JEFFREY A. MOSSLER,? LEROY ROBERTS, JR.,' DONALD C. JACKSON,’ AND 
WILLIAM M. THOMPSON' 


Leukemia accounts for approximately 496 of all cancer 
deaths [1]. Numerous gastrointestinal complications are 
associated with this disorder [2]. As the recent literature 
suggests [2-12], leukemic lesions of the gastrointestinal 
tract are increasing in incidence as improvement in 
treatment prolongs survival. We present the radiographic 
and pathologic findings in a case of leukemic inf Itration 
of the colon. 


Case Report 


A 65-year-old white female was seen at her local hospital with 
a 3 week history of diarrhea. She had been in good health until 
6 months earlier when she noted weight loss, fatigue, and 
ancrexia. Diagnostic evaluation revealed pancytopenia and 
pseudomonas sepsis. Proctosigmoidoscopic examination and 
rectal biopsy showed a nonspecific colitis. A bone marrow 
biopsy was interpreted as normal, exploratory laparotomy was 
negative, and an open liver biopsy demonstrated nonspecific 
hepatitis. The patient was treated with antibiotics and steroids. 
She was referred to Duke University Hematology Clinic 2 months 
later for further diagnostic evaluation. Hematologic workup 
included bone marrow examination, which showed hypercellu- 
larity with many immature monocyloid forms and positive leu- 
kemic antigens consistent with a diagnosis of subacu:e myelo- 
monocytic leukemia [13, 14]. The patient was treated with 
prednisone, Halotesten, transfusions, and discharged. 

Later that month she developed epigastric pain and five to 10 
loose bowel movements per day. She was hospitalized locally 
where she was treated with intravenous fluids, antibiotics, and 
Lomotil (diphenoxylate hydrochloride and atropine sulfate). 
Within 2 weeks she was acutely ill and was transferred to Duke 
University Medical Center. Blood pressure was 130/70 mm Hg; 
pu'se, 100 beats/min and regular; and temperature, 38.3°C. 
Facial petechiae were present. The abdomen was distended and 
typanitic with diminished bowel sounds. A tender, left lower 
quadrant mobile mass was palpable suggesting sigmoid diver- 
ticulitis. Rectal examination was normal. Hematocrit was 26; 
white blood cell count was 14,488 with a differential of 17 
polymorphic cells, one basophil, 40 lymphocytes, anc 41 mon- 
ocytes. Platelet count was approximately 50,000. 

Anteroposterior radiographs of the abdomen demonstrated 
inflammatory and/or ischemic changes in the left transverse 
colon (fig. 1). A water soluble contrast enema showed a severe 
ulcerative process extending from the right colon to the rectum 
(fig. 2). These findings were thought to represent a severe colitis 
possibly secondary to candidiasis superimposed on leukemic 
infiltration. Protoscopic examination revealed an edematous 
and friable mucosa that bled spontaneously. Rectal biopsy 
showed a nonspecific colitis. 

On the ninth hospital day, the patient developed profuse 
hematochezia. Arteriography was performed to define the cause 
and possibly treat the lesion. Diffuse colonic bleeding was 
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demonstrated, originating from the inferior mesenteric artery 
(fig. 3). The patient was started on a vasopressin infusion (0.2 
U/min) to control the bleeding. During the next 40 min, she had 
two cardiac arrests. The second resuscitation was unsuccess- 
ful. 

Autopsy revealed severe myelomonocytic leukemic infiltra- 
tion of the transverse and descending colon (fig. 44) extending 
throughout the submucosa, muscularis propria, and serosal fat 
with little apparent inflammatory response at sites of ulceration 
(fig. 4B). A necrotizing superficial colitis of the transverse and 
descending colon was noted with severe hemorrhege from the 
colonic mucosa. Escherichia coli was cultured from ascitic fluid 
and blead. There was leukemic infiltration of the bone marrow, 
spleen. and hepatic sinusoids. Death resulted from nypotension 
caused by acute blood loss from the denuded mucosal surface 
and passible endotoxins from E. coli. 


Discussion 


The most frequent gastrointestinal lesions of the leu- 
kemias are leukemic infiltrates and necrosis cf the intes- 
tine, hemorrhages, anorectal ulcers, and polypoid 
masses. Leukemic lesions of the peritoneal cavity, 
esophagus, stomach, small intestine, appendix, colon, 
and anorectal region are commonly demonstrated at 
autopsy [2-12]. The most frequent sites of involvement 
are the stomach, ileum, and colon [2, 3, 10]. 





Fig. 1 —Anteroposterior film of abdomen showing thickening of bowel 
wall in left transverse colon (arrows). 
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Prolla and Kirsner [3] studied the autopsy reports of 
148 patients with leukemia and reported that nearly all of 
the patients had some evidence of leukemic involvement 
in the gastrointestinal tract; the colon was involved in 
20%. Abnormalities were subdivided into leukemic infil- 
tration with or without necrosis, hemorrhagic necrosis, 
ulcers due to bacterial invasion, and mycotic complica- 
tions usually secondary to candidiasis. These lesions 
presented as five macroscopic types: (1) plaquelike 
thickenings, (2) raised nodular lesions, (3) diffuse infil- 
trations, (4) leukemic polyposis, and (5) ulceration. The 
changes in part were due to replacement and enlarge- 
ment of the lymphatic nodules of the intestinal wall. 
Ulceration of the colonic mucosa occurred because of 
fungal and/or bacterial overgrowth in the mucosal as 
well as leukemic infiltration with necrosis [3]. 

The plain radiographic findings in our patient of a 





Fig. 2.—A, Water soluble contrast 
enema showing severe ulcerative 
process extending from right colon 
to rectum. B, Spot film of left colon 
showing diffuse deep ulceration 
with submucosal extension (arrow). 


Fig. 3.—Inferior mesenteric angio- 
gram. A, Arterial phase. B, Venous 
phase showing multiple diffuse bleed- 
ing sites throughout left colon (ar- 
rows). 


markedly thickened bowel wall (fig. 1) suggested is- 
chemic colitis or some form of severe enterocolitis. The 
clinical picture suggested a perforation due to diverticu- 
litis. The water soluble contrast enema was important in 
this patient's management since it ruled out a perforation 
of the colon due to diverticulitis and suggested a form of 
severe inflammatory colitis rather than an ischemic proc- 
ess; the changes were rather diffuse for ischemic colitis. 

Leukemic infiltration of the colon demonstrated by a 
contrast enema has been reported presenting with a 
polypoid mucosal pattern in the rectosigmoid [4], intus- 
susception and obstruction simulating carcinoma [5], 
gross mucosal thickening and irregularity suggestive of 
a prediverticular condition [8], and localized colonic 
perforations [9]. The contrast enema findings in our case 
differ from those previously reported. The severe ulcera- 
tive process with a markedly distorted mucosal pattern 
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Fig. 4.—A, Photograph of 6 cm sec- 
tion of descending colon showing 
large areas of ulceration throughout. 
Note hemorrhage with submucosal in- 
volvement (arrows). B, Microscopic 
section through colon showing exten- 
sive submucosal leukemic infiltration 
with mucosal ulceration (x50). 


was most prominent in the left colon and suggested a 
severe form of ulcerative colitis (fig. 2). This severe 
inflammatory picture was produced by the diffuse leu- 
kemic infiltration with necrosis. 

Severe hemorrhage is acommon clinical manifestation 
of patients with leukemia [2, 3, 9, 10], usually caused by 
the thrombocytopenia. In most cases the hemorrhage 
occurs from gastric erosions [10]. Wolma and Lynch [9] 
reported a patient with severe melena secondary to 
marked leukemic infiltration and ulceration of the colon. 
The contrast enema showed diffuse diverticulosis of the 
colon with two localized perforations. There was no 
evidence of diffuse ulceration as in our case. Our case is 
the first in which diffuse colonic bleeding in leukemia 
was demonstrated by angiography. However, previous 
reports have stressed that leukemic infiltration of the 
colon with diffuse ulceration and hemorrhage is a com- 
mon clinical manifestation, and angiography in these 
patients would be expected to show diffuse sites of 
bleeding, whether in the stomach, small bowel, or colon 
[2, 3, 9, 10]. When severe gastrointestinal bleeding 
occurs in leukemia, angiography as a diagnosis and 
therapeutic modality may be worthwhile. 

Cavaluzzi et al. [15] reported successful control of 
massive hemorrhage in chronic ulcerative colitis using 
the standard 0.2 U/min of vasopressin. Others have 
controlled colon bleeding by interventional angiography 
[16-19]. In most cases, the hemorrhage was due to 
diverticular disease, and the bleeding was controlled 
with the standard vasopressin regimen [16, 17]. Although 
standard 0.2 U/min infusion of vasopressin was used in 
our patient, she died before the success or failure of the 
therapy could be determined. We agree with Cavaluzzi et 





al. [15] that angiography should not be used in patients 
with severe hemorrhagic ulcerative fulminating colitis. 
Angiography was performed in our patient because we 
believed she might have had a segmental area of bleed- 
ing which would respond to vasopressin therapy. 

A wide spectrum of radiographic and pathologic fea- 
tures of leukemia of the gastrointestinal tract have been 
reported, and of the colon in particular. Since this 
entity may be difficult to prove pathologically by rectal 
biopsy. it is important for the radiologist to be aware of 
the spectrum of changes in the leukemic involvement of 
the colon. When patients with leukemia have gastroin- 
testinal involvement the prognosis is grave. Most of 
these patients expire within 2-3 weeks [2, 5-9]. 
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Fracture of the Occipital Condyle 


NICOLE BOLENDER,' LAURENCE D. CROMWELL,' AND LYLE WENDLING? 


Fractures of the occipital condyle occur very rarely and 
were first described by Bell [1] in 1817 in a young patient 
who had head trauma. The only other reported cases 
were by Ahlgren and coworkers in 1962 [2] and 1964 [3], 
and Kissinger in 1900 [4]. We report two additional cases 
with radiographic manifestations. 


Case Reports 
Case 1 


A 23-year-old male was involved in a motor vehicle accident 
12 hr before he was admitted in acute respiratory distress. He 
was semicomatose and uncooperative. Skull radiography and 
cervical spine films were normal. After a tracheostomy was 
performed, the patient was placed on a ventilator. He gradually 
improved, but when the tracheostomy and nasogastric tubes 
were removed and an attempt was made to feed him orally, he 
had difficulty swallowing. Neurologic evaluation revealed atro- 
phy of the right side of the tongue and an absent gag reflex. 
The patient had a IX, X, XI, and XII cranial nerve palsy on the 
right. Further workup included computed tomography (CT) 
which showed a very prominent right jugular tubercle (fig. 1A). 
Anteroposterior linear tomography of the craniovertebral junc- 
tion (fig. 18) demonstrated avulsion of the right occipital con- 
dyle and superior displacement of this bony fragment. A gas- 
trostomy was performed, and at the time of discharge, the 
patient was alert and in no distress except for being unable to 
control secretions. 


Case 2 


A 22-year-old white male was involved in a motor vehicle 
accident 8 hr before admission. He did not respond appropri- 
ately to verbal commands. Anteroposterior and lateral cervical 
spine films obtained in the emergency room were normal, as 
were the skull films. The patient developed bilateral VI nerve 
palsies soon after admission. Over the next several days his 
level of consciousness improved. However, he then developed 
a right central VII nerve deficit. Cerebral angiography (fig. 2) 
demonstrated posterior displacement of the basilar artery from 
the clivus by an avascular extraaxial mass. Midline angiotomog- 
raphy revealed posterior displacement of the fourth ventricle 
and the anterior pontomesencephalic vein. In addition, blurred 
under subtraction technique [5] revealed a bony fragment which 
was neither part of the dens nor the inferior portion of the clivus 
(fig. 2B). 

Anteroposterior hypocycloidal tomography of the craniocer- 
vical junction demonstrated medial and anterior displacement 
of a fragment from the right occipital condyle. The patient was 
placed on Decadron; however, he developed a |X and X cranial 
nerve palsy on the right manifested by choking and inability to 
swallow. A nasogastric tube had to be placed intermittently. The 
cranial nerve palsies improved substantially; on discharge 16 
days after admission, the patient was able to feed himself. 
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Discussion 


Fractures of the occipital condyle are ex:remely rare; 
we found only four reported cases [1-4]. Fowever, this 
entity may be more prevalent than appreciated since 
these fractures are difficult to diagnose by conventional 
means. In the two patients we report, both the plain skull 
films and the cervical spine films were normal, even in 
retrospect. However, if it is clinically suspected, the 
diagnosis of fracture of the occipital condyle can be 
made rather easily with tomography. Although temogra- 
phy is the procedure of choice, in the clinical setting of 
progressive cranial nerve dysfunction otFer examina- 
tions such as CT and angiography may be performed 
first. 

Both of our patients sustained head trauma; ir case 2, 
on careful questioning, it was apparent that the patient 
had been ejected from the automobile heactirst through 
the wincshield. Both patients developed lower cranial 
nerve palsies. In the one patient on wrom COT was 
performed, there were no intraaxial abnormalities, such 
as brainstem hemorrhage, to explain the progressive 
cranial nerve dysfunction. In both cases the occipital 
condyle was displaced. 

With a fracture of the occipital condyle there is great 
potential for disruption of the hypoglossal canal which is 
located at the base of the condyle (fig. 3) In addition, 
the sides of the condylar portions form the jugular 
process which contains the jugular notch. This notch 
with the corresponding portion from the temporal bone 
forms the jugular foramen, which transmits the internal 
jugular vein and the IX, X, and XI cranial nerves (fig. 3). 
Thus it is not difficult to imagine how a z1rough-and- 
throuch fracture in the region of the condyle can pro- 
duce lower cranial nerve dysfunction. 

We are unable to draw any conclusions on the basis of 
these two cases regarding the necessity for surgical 
treatmert. Our experience is limited and there is no 
other information in the literature. Both of our patients 
recovered spontaneously. However, the diagnosis of an 
extradural hematoma anterior to the brains:em in case 2 
is sigrificant if a surgical approach were czntemplated. 
This extradural collection is more easily approached 
than a subdural collection. 

Why these patients sustained a fracture ot the occipital 
condyle rather than the more common Jefferson fracture 
is unclear. However, it is important to make =e d agnosis 
of a fracture of this type in order to institute appropriate 
steroid therapy and to avoid prolonged immobilization. 
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Fig. 1.—Case 1.A, CT scan showing right jugular tubercle (arrow) displaced medially and superiorly. Asymmetric positioning of head within 
scanner should have resulted in decreased prominence of right condyle, similar to petrous ridge and sphenoid wing. B, Anteroposterior linear 
tomogram demonstrating fracture dislocation of right occipital condyle (arrows). 





Fig. 2.—Case 2. A, Lateral view of selective left angiotomogram, vertebral 
injection, showing displacement of basilar artery from clivus (arrows ). B, Lateral 
view of posterior fossa angiotomogram, capillary phase, using blurred under 
subtraction technique [5]. Fourth ventricle (closed arrows) and brain stem (open 
arrows) are displaced posteriorly. There is suspicious irregularly shaped struc- 
ture of bony density just above odontoid (large arrow ). C, Anteroposterior hypo- 
cycloidal tomogram demonstrating fracture dislocation of right occipital con- 
dyle (closed arrow). Hypoglossal canal is well visualized (open arrows) as is 
jugular foramen (white arrow ). 
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Fig. 3.—Three-quarters view of midsagittal section of dry skull dem- 
onstrating relation between occipital condyle (large arrow), XII cranial 
nerve neurovascular bundle (open arrow), and jugular tubercle (curved 
arrow). 
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Traction Device for Use with Polytome Table 


Z. L. DEEB,' T. A. MARTIN, AND C. W. KERBER 


Patients with suspected cervical spine injuries pose 
difficult problems for the radiology department. They 
frequently have traction or other stabilizing apparatus in 
place, and their injury must not be compounded by head 
movement during filming. The examination of these 
patients is complex and lengthy, requiring both patient 
and table position changes. Plain films, tomography, or 
even gas myelography may be necessary [1]. We have 
devised a simple pulley device which allows us to main- 
tain constant traction during performance of these ex- 
aminations. 


Technique 


We have previously used a simple portable device [2] 
for maintaining traction in patients with cervical spine 
injuries. However, this required frequent adjustment 
when used with movable and tilting tables such as the 
Polytome (Phillps Medical Systems, Inc., Shelton, 
Conn.). We present a solution to this problem. An inex- 
pensive (about $40) and easily constructed pulley assem- 
bly was made from a steel bar (fig. 1). This assembly is 
attached to perpendicular bars that slide into the rails of 
the Polytome tabletop. The height of the pulley appara- 
tus is adjusted on the perpendicular bars when the 
patient is placed on the table and is then maintained in 
that position throughout the examination. There is no 
need to reposition the traction device when the tabletop 
is tilted or for any other tabletop adjustments (fig. 2). 
Although this device was made specifically for the Poly- 
tome table, a similar and inexpensive device can be 
made to fit any other table. 

In view of its low cost and utility, we feel this device 
should be an available accessory for every department 
using tomography and/or gas myelography for evalua- 
tion of patients with cervical trauma. 
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Fig. 2.—Traction 
with table angulated. 
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Fig. 1.—A, Traction device with support bars. B, Close-up of footplate which slides into Polytome table rails. 
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Editorial 


On Behalf of Translumbar Aortography 


Translumbar aortography is a simple, rapid, safe, ac- 
curate method for evaluating aortofemoral occlusive 
disease. Nonetheless, it is a method generally shunned 
by angiographers and, in my opinion, for reasons that 
are not valid. 

A commonly heard criticism of the translumbar aortog- 
raphy is that it is unsafe. In fact, the number of significant 
complications with the study, if patients with hyperten- 
sion and coagulation defects are avoided and the needle 
is positioned under fluoroscopic control, is about the 
same as with the transfemoral approach [1]. Other rea- 
sons given are that the resulting examinations are of 
inferior quality and that the needle is not as versatile as 
the catheter. It is true that translumbar aortography 
performed by nonradiologists may be of inferior quality, 
but these are not to be compared with studies produced 
by angiographers using high dose, controlled injections, 
oblique or lateral views, and pharmacoangiographic en- 
hancement. The procedure is admittedly not as versatile 
as a transfemoral approach, but very little versatility is 
needed if the sole object of the examination is to display 
the pathologic anatomy of aortofemoral occlusive dis- 
ease. 

| believe the most important reason that radiologists 
do not use translumbar aortography is historical. A 
general wave of derision was heaped upon the procedure 
in the middle 1960s by radiologists attempting to sell the 
transfemoral approach as a superior method in order to 
wrest control of angiographic procedures from the sur- 
geons. We so convinced ourselves, that in many institu- 
tions today a patient without femoral pulses is ap- 
proached from the axillary artery rather than by the much 
simpler and safer translumbar approach. 

Translumbar aortography has undergone significant 
improvement by angiographers who have used it over 
the past 10 years [2]. The use of a closed-end needle with 
side holes has significantly decreased the incidence of 
subintimal dissection of the contrast medium. Many 
angiographers now use a controlled, mechanized injec- 
tion of 70-80 ml of contrast medium over 7-10 sec, 
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combined with pharmacoangiography. Although vasodi- 
latory drugs can be used to improve visualization of the 
tibial arteries, | prefer to inject the contrast medium 
during the reactive hyperemia that occurs ater 7 min of 
occlusion of the leg circulation by special thigh pressure 
cuffs. The examinations obtained in this manner are 
comparable to those achieved with a transfe moral cath- 
eter, and visualization of the arterial tree is consistently 
good through the ankle, even in patients with severe 
proximal disease. In patients with severe small vessel 
disease, no technique results in good visualization of the 
arteries in the distal leg. | 

Although ultrasound and CT scanning are having a 
predictable impact on the number of generel diagnostic 
angiographic procedures, these noninvasive techniques 
have had no impact on the demand for eortofemoral 
studies. In fact, the number of peripheral vascular stud- 
ies is increasing in many medical centers, n absolute 
numbers as well as relative to other angiograms. Since 
translumbar aortography can be done in less than half 
the time needed for transfemoral aortograpry, the time 
saved becomes an important factor. 

Translumbar aortography is, in my opinicn, the pre- 
ferred angiographic approach for lower extremity occlu- 
sive arteral disease. Every radiologist dcing angio- 
graphic procedures should be able to do it znd should 
use it in its proper place alongside the transfemoral and 
axillary approaches. Try it; you'll like it! 

Stewar R. Reuter 
University of California 
Davis and San Francisco, California 94143 
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From Earlier Pages . .. 


Although much information about the damaging effects 
of x-rays was available early in the development of 
radiology, some workers were severely injured by expo- 
sure, while others lived long and productive lives without 
evidence of deleterious effects from the rays. Still others 
had only mild changes which did not incapacitate them. 
The reasons for this variation are not clear. Perhaps 
personality differences played a part. 

Some of the earliest warnings about the dangers of 
exposure, made in 1896 [1], display lack of unanimity of 
opinion as to the exact cause of injury. The damaging 
influence was variously ascribed to ozone, scatter of 
particles of platinum from the target, electrical effects, 
or even heat. On the other hand, the biologic effects 
were also known early, as accounts of epilation by 
Freund (cited in [1]) and dermatitis indicate. It was also 
known very early that the effects were cumulative. Epila- 
tion without the development of dermatitis was carried 
out as a planned treatment by Daniel in 1896 (cited in 
[1]), the year of Roentgen's announcement. 

In his presidential address to the Roentgen Society 
(London) on November 5, 1897 [2], Silvanus Thompson 
said, "Soon after the invention of the focus tubes had 
furnished powerful sources of Roentgen rays, it was 
noticed that exposure to them frequently resulted in 
severe local inflammation of the skin, accompanied in 
some cases with destruction. . . ."’ In 1898 the Roentgen 
Society went so far as to select a committee to investi- 
gate the nature and cause of x-ray injury. In April 1896 in 
Boston, Elihu Thomson (cited in [3]) irradiated his own 
finger while a portion of it was protected, to demonstrate 
that dermatitis developed only in the irradiated part. 
Thus, knowledge of the damaging effects and even the 
time intervals involved was readily and widely available. 

Information about protection was likewise no problem. 
Within a few months after Roentgen's discovery, it was 
known that lead was the most efficient barrier for the 
new invisible rays, and Roentgen's second communica- 
tion describes the use of transparent lead glass. As early 
as 1898, William Rollins of Boston (cited in [3]) used a 
lead box as a container for the x-ray tube, and he also 
used a primitive type of collimation. 

The germ of the idea of documentation of personal 
exposure came early: at the eighth annual meeting of the 
American Roentgen Ray Society in 1907, Rome Wagner, 
a manufacturer of tubes, reported [4], “I concluded that 
| would not take chances with any ray that would affect a 
photographic plate, so | carry one in my pocket, and in 
the evening, after the day's work, | develop this film to 
see whether | have been exposed to the ray. Once in a 
while | find that | have, and then | try to figure out where 
| have been exposed. Now | often go for a week without 
any exposure. ... "In 1903 William Rollins (cited in [3]) 
stated that his freedom from injury was the result of 
heeding the advice which had been given in papers he 
had read earlier. 
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Despite this wealth of information. exhortation, and 
example, we read of the serious injuries of the early 
workers. The first recorded death was that of Edison's 
assistant, Clarence M. Dally, in 1904 [5]. Percy Brown, in 
his book American Martyrs to Science through the 
Roentgen Rays [3], records a litany of sorrow, and 
describes numberless unsuccessful skin grafts and grad- 
ual dismemberment. But there were also many who 
made investigations with the new rays their life's work 
and who were apparently unscathed: William J. Morton 
(1845-1920), considered by some the first American 
radiologist; Gósta Forssell (1876-1950), Swedish pi- 
oneer; William S. Newcomet (1872-1960), director of the 
x-ray department of Philadelphia's Presbyterian Hospital 
for 50 years; Francis H. Williams (1852-1936), considered 
by others the first American radiologist; William Rollins 
(1852-1929), Boston dental radiologist and x-ray engi- 
neer. All these men worked with the new discovery, and 
safely, in contrast to the martyrs whom Brown describes. 

Why this vast difference? Interest and work habits may 
have played a part. Some pioneers were tinkerers with 
the equipment, others were intellectuals, less interested 
in the process than in the product, but no one in the 
early days could work entirely separated from x-ray tubes 
because of the importance of fluoroscopy at that time. 

Could this wide variation in degree of personal damage 
have expressed more? Could it be a reflection of the 
personality of the individual? Some people reveal a 
sense of bravado or machismo by their actions, appar- 
ently believing they are relatively immune to risks that 
are serious to others, that they are braver, stronger. 
Others, more cautious, perhaps less flamboyant, avoid 
risks. Impatient, vigorous, enthusiastic individuals might 
have been deceived by radiation at a distance in both 
space and time and would pay less heed to warnings 
from others. Little material is available for a concrete 
psychological study of these pioneers, but this relation 
between personality and the disregard for risk is consist- 
ent (C. G. Browne, Wayne State Univ., personal commu- 
nication). A somewhat similar situation exists today in 
the relation between personality and the putative risk of 
smoking, and here there is similar action at a distance. 
Smokers have been described as more extroverted, im- 
pulsive, and seeking to be thought of as “tough” [6-8]; 
and smoking is associated with high risk-taking tenden- 
cies [9]. 

During my training in the 1940s such an active, impa- 
tient, self-confident radiologist eschewed lead gloves 
even at that enlightened period, considering them an 
interference and a bother. Others could wear lead 
gloves: he would stay out of the beam; and he used 
flimsy, single layer cotton gloves for his fluoroscopy “to 
protect from the scatter." Similar attitudes must have 
prevailed 80 years ago. With advancing precision of 
knowledge, and with the horror of the existing examples 
as a deterrent, fewer and fewer radiologists neglected 
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protection, and those later users who did suffer injury, 
such as dentists and dermatologists, more often did so 
in ignorance.” 

This excursion into the epidemiology of radiation in- 
jury among the pioneers is in no way a detraction from 
the contributions of those who suffered. But it was not 
solely through ignorance that they were martyred. Even 
Percy Brown [3] suggests apathy or disdain on their part. 
Attributing to them enthusiasm, a missionary approach, 
some showmanship, and much impatience would be 
more generous. It seems possible some combination of 
personality traits may have led to the distribution of 
damage among these pioneers. The type of physician 
who could enter such an exciting, entirely new and 
untried field frequently had the personality which would 
lead him into danger. Today radiology is still an exciting 
field and attracts the same type of person, but fortunately 
the lessons of the pioneers have been well learned. 





* Last month, when | demurred at holding an intraoral film with my 


index finger, my "brave, impatient, vigorous, young, enthusiastic, self- 


confident" dentist said he would hold it himself. My subsequent lecture 
to him may not have breached the personality barrier. 


Erratum 


E. Frecerick Lang 
Harp2r Hospital 
Detroit, Mich gan 48201 
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In the article “Computed Tomographic Scanning in Children: Com- 
parison of Radiation Dose and Resolving Power of Commercial CT 
Scanners” by Brasch et al. (AJR 131:95-101, July 1978), the equations 
on page 100 are incorrect. The symbol D shou d be replaced by D ' and 
the symbol a bya '. The final corrected relationship between dose and 


resolving power should read: 


~ (CW) Ww? 


Letters 


Pheochromocytomas in von Hippel-Lindau 
Disease 


Nance et al. [1] reported the occurrence of pheochromocy- 
toma and ipsilateral renal cell carcinoma in a male patient, for 
whom no information on family history or other diagnostic 
evaluation was provided. They included von Hippel-Lindau 
disease in their differential diagnosis of conditions in which 
these tumors have been found in conjunction [2, 3], but did not 
establish or rule out that diagnosis in their patient. They implied 
that the combination of pheochromocytoma and renal cell 
carcinoma is extremely rare, even in von Hippel-Lindau disease. 
citing Horton et al. [4] who did not find coexistent tumors in a 
review of 50 patients with the disease. 

However, there are several reports of patients with the dis- 
ease who manifested both renal tumors and pheochromocyto- 
mas. Of a total of 335 patients with von Hippel-Lindau disease 
from the literature (bibliography available on request) and an 
additional 11 from my institution, my colleagues and ! ascer- 
tained 56 patients with renal cell carcinoma, 47 with pheochro- 
mocytoma, and six in whom both tumors were found. Lowden 
and Harris [5] described a 28-year-old woman with bilateral 
pheochromocytomas and a hypernephroma, site unspecified. 
Goldberg and Duke [6] discussed a male patient with bilateral 
pheochromocytomas and hypernephroma on the right side. 
Rho [7] published another case with similar findings. Mulhol- 
land et al. [8] reported a 39-year-old woman with pheochromo- 
cytoma on the right and a left renal cortical adenoma. Tishler 
[9] reported a woman with bilateral pheochromocytomas and 
hypernephroma on the left. In addition to von Hippel-Lindau 
disease, that patient had neurofibromatosis. All these patients 
belonged to families with von Hippel-Lindau disease. Although 
in the family with von Hippel-Lindau disease discussed by 
Hagler et al. [10] no one patient had both tumors, the proposita 
and her maternal aunt both had pheochromocytomas, and 
the mother and grandmother of the proposita both had renal 
cell carcinomas. 

The problems in estimating the actual frequency of a particu- 
lar manifestation of von Hippel-Lindau disease lie with (1) the 
variable age of onset for any of the clinical findings (which 
makes it difficult to follow patients for an adequate length of 
time), and (2) the high frequency of asymptomatic organ in- 
volvement, often found only at autopsy. Horton et al. [4] noted 
an incidence of 10% for pheochromocytomas during life and a 
17% incidence at autopsy. For hypernephromas, the figures 
were 28% and 45%, respectively. An example of the difficulties 
with complete ascertainment over time is the family reported 
first by Welch [11] and later by Horton et al. [4]. In the same 
family, Welch noted two cases of pheochromocytoma and one 
of hypernephroma not mentioned by Horton et al.: Horton et al. 
listed one family member who developed pheochromocytoma 
after the Welch study. 
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In my opinion, the incidence of pheochromocytomas and 
hypernephromas, both separately and in association. in patients 
with von Hippel-Lindau disease has been grossly underesti- 
mated for several reasons: (1) inadequate information from 
family histories; (2) unrecognized asymptomatic lesions: (3) 
failure to follow patients over extended periods of time; and (4) 
lack of sufficient autopsy information. The same difficulties 
apply to estimating penetrance of this autosomal dominant 
gene. Until all members of a family at risk are studied intensively 
over long periods and until thorough autopsies are performed 
on as many patients as possible, the incidence of both these 
tumors will be underestimated. 

Virginia P. Sybert 

Division of Medical Genetics 
University of Washington 
Seattle, Washington 98195 
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ARRS Comprehensive Meeting Information 





President’s Invitation 


Dear Colleague: 


You are most cordially invited to attend the seventy- 
ninth annual meeting of the American Roentgen Ray 
Society March 25-30, 1979, at the Sheraton Centre in 
Toronto, Ontario. This March meeting date is a departure 
from the traditional fall meeting of the American Roent- 
gen Ray Society since its first meeting in New York in 
1900. It has become increasingly apparent that the close 
calendar proximity of the annual meetings of the Ameri- 
can Roentgen Ray Society and the Radiological Society 
of North America created intense competition for scien- 
tific papers as well as scientific and technical exhibits. 
This seemed to be working to the detriment of the 
meetings of both societies. In response to this problem, 
the members of the American Roentgen Ray Society 
overwhelmingly voted to support a spring meeting. It is 
hoped that this new pattern of a major scientific meeting 
in radiology in the spring and an additional meeting in 
the fall will provide for an easier distribution of scientific 
material and of physician attendance. 

This is the first visit of the American Roentgen Ray 
Society to Toronto and the fourth time that the annual 
meeting has been held outside the United States; pre- 
vious meetings were held in Montreal in 1927, 1963, and 
1973. Our neighbors to the north have done an outstand- 
ing job in preparing for this meeting, and | hope we can 
provide them the support they deserve with an outstand- 
ing attendance. 

The format for the meeting will be much like that 
planned for the 1977 meeting in Boston. Scientific pro- 
grams will be held during the latter half of each morning, 
Monday through Friday, as well as on Tuesday and 
Thursday afternoons. Papers will be grouped by topic, 
and parallel scientific sessions will be held in order to 
provide a choice depending upon individual interests. 
The Caldwell Lecture will be presented on Wednesday 
morning by Joseph Whalen, Cornell University Medical 
School. This program will also feature outstanding pa- 
pers from some of the specialty society meetings in 
radiology. A full scope of refresher courses has been 
arranged by Eugene Gedgaudas and his committee. 
These will be Monday and Wednesday afternoons, as 
well as Tuesday, Thursday, and Friday mornings. A 
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categorical course of 15 hours in neuroradiology has 
been arranged by Peter Weinberg with outstanding fac- 
ulty and course content. This will begin Sundev morning, 
March 25. The scientific exhibits will be open on Sunday, 
March 25, from 2 p.m. to 11 p.m., 7 a.m. to 11 p.m. 
Monday through Thursday, and 7 a.m. to ~ p.m. on 
Friday. The technical exhibits will be open from 9 a.m. to 
9:30 p.m. Monday through Thursday and 9 a.m. to 1 p.m. 
on Friday. 

A number of societies have again chosen to hold their 
meetings in conjunction with the annual meeting of the 
American Roentgen Ray Society. The Society “or Pediat- 
ric Radiology will meet Saturday and Sunday, March 24 
and 25. A joint program with this group is p anned for 
Monday morning. The Society of Photo-optical Instru- 
mentation Engineers will meet on Sunday evaning and 
Monday. March 25 and 26, and a joint program with this 
group is anticipated on Tuesday morning. The American 
Thermographic Society will meet Thursdav evening 
through Sunday March 29-April 1. 

There will be a full social program. Because of the 
time of year and the location of the meeting, the tradi- 
tional golf tournament has, of necessity, been cancelled. 
This, in effect, allows an additional day for tre meeting. 
A tennis tournament will be held Wednesday afternoon 
and evening. A full sightseeing and shopping program is 
planned for spouses, and an optional evering at To- 
ronto's showplace, Ontario Place, for dinner and movies 
on Thursday evening. 

As president-elect and on behalf of the members of the 
Program Committee (H. Z. Mellins, J. F. Martin, J. L. 
Gwinn, M. M. Figley, R. A. Gagliardi, B. G. Brogdon, E. 
Gedgaudas, G. A. Kling, P. Riemenschneider. chm.) and 
officers of the American Roentgen Ray Society, it is my 
great pleasure to invite you to join us at the seventy- 
ninth annual meeting of the American Roentgen Ray 
Society. We look forward to an outstanding meeting and 
assure you that we will do our best to make t a worth- 
while event. Meeting, hotel, instruction courses. and 
local activities registration forms appear elsewhere in 
this issue and will be repeated in November. 

Sincerely, 
Paul A. Riemerschneider 
President-elect 


Local Activities 


Plans for activities in conjunction with the 1979 Ameri- 
can Roentgen Ray Society meeting in Toronto, March 
25-30, 1979, have been finalized by the Local Arrange- 
ments Committee. Registration forms listing costs and 
times appear elsewhere in this issue and will be repeated 
in November. 


Spouses’ Program 


The Spouses’ Committee has arranged three tours in 
the Toronto area. The first, Monday, March 26, will be 
backstage at the St. Lawrence Centre for the Arts to see 
an aspect of the theater that few people have an oppor- 
tunity to appreciate. The centre houses a summer and 
winter repertory theater and provides space for numer- 
ous public events. Luncheon will be served at the end of 
the tour in the theater lobby. 

On Tuesday, March 27, tour participants have a choice 
of a walk through a maple woods to see the production 
of maple syrup, or a bus ride through downtown To- 
ronto. Both groups will meet for lunch at the Board of 
Trade Country Club. The afternoon will be spent at the 
"most Canadian gallery in the country," McMichael Ca- 
nadian Collection in Kleinburg. The gallery, housed in 
log buildings, is a clear representation of the Group of 
Seven, the only internationally recognized school of 
Canadian art. There is also a fine collection of Indian and 
Eskimo art. 

Niagara Falls and Niagara-on-the-Lake are the sites of 
a day-long tour on Wednesday, March 28. Lunch will be 
served at a country inn at Niagara-on-the-Lake. Ample 
time will be provided for photography at the American 
Falls and the Canadian Horseshoe Falls. After lunch, 


time will be provided for shopping and a drive around 
the former colonial capital, now home of the renowned 
Shaw Festival. 

In addition to the three tours, a fashion show and 
brunch will provide entertainment on Thursday, March 
29, in the Aloha Lagoon, Sheraton Centre. The creations 
of well known Canadian designer Claire Haddad will be 
shown as well as the best in fur designs by Norman 
Rogul. Top Canadian models will show the designs. 


Tennis Tournament 


The tennis tournament is scheduled for Wednesday, 
March 28, at the Mayfair Racquet Club, Downsview, 
Ontario. Transportation from the Sheraton Centre will be 
by bus, following the Caldwell Lecture, at approximately 
11:45 a.m., returning to the hotel between 6:30 and 7 
p.m. Play will begin at 1 p.m. after a buffet luncheon at 
the club. Cocktails and trophy presentation follows the 
conclusion of play. 


Social Evening at Ontario Place 


On Thursday evening, March 29, there will be a buffet 
dinner at approximately 7:45 p.m. following a happy 
hour. Afterward, there will be a 30-40 min film show, 
starting with the spectacular film North of Superior, at 
Cinesphere, Ontario Place's triodetic dome theater, a 
dazzling Toronto waterfront landmark featuring high 
fidelity and large format motion pictures on one of the 
world's largest screens. Buses will depart the Sheraton 
Centre from 6:30 p.m., returning to the hotel at approxi- 
mately 10 p.m. 


Change in President's Award Deadline 


Papers to be considered for the President's Award should be submitted 
by November 30 rather than December 31. They should be submitted 
to Eugene Gedgaudas, not James Martin. 
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American Roentgen Ray Society Section on Instruction: Courses 
Scheduled for 1979 Annual Meeting 


EUGENE GEDGAUDAS, DIFECTOR 
GLEN W. HARTMAN, ASSOCIATE DIRECTOR 


Instruction Courses for the seventy-ninth annual meeting 
of the American Roentgen Ray Society will be offered 
afternoons on Monday, March 26, and Wednesday, 
March 28, and in the mornings on Tuesday, March 27, 
Thursday, March 29, and Friday, March 30. Each course 
is scheduled for 90 min. No other activities are scheduled 
simultaneously. All courses will be at the Four Seasons 
Sheraton Hotel. 

In addition to 58 periods of regular courses, there will 
be a series of courses dealing entirely with Neuroradiol- 
ogy. This 15 hr categorical course will take place over 5 
days. It will not be possible to take other courses in 
addition to the categorical neuroradiology program. The 
neuroradiology course will begin Sunday, March 25, and 
will be the only subject presented that day. Eleven other 
courses will be offered on Monday and Friday, as well as 
12 each on Tuesday, Wednesday, and Thursday. 

To register for courses, complete the pink registration 
form in this section and mail promptly. Tickets will be 
mailed only to those whose forms have been received at 
the Office of the Director by March 1. Tickets will be 
mailed in an envelope marked "SECTION ON INSTRUC- 
TION, AMERICAN ROENTGEN RAY SOCIETY — TICKETS 
ENCLOSED.” Ticket requests that arrive after the dead- 
line will not be honored, although tickets will be available 
at the Instruction Course Registration desk in the hotel 


for courses that have not been sold out. Tickets will be 
mailed beginning early in March. 


Registration Information 


After reviewing the abstracts, select three for each 
day, then fill out the order form with the course number 
and instructor's name. For each course, a $3 ragistration 
fee is required from nonmembers. The cost fo- nonmem- 
bers if five courses are selected, one each day, will be 
$15. There is no charge for courses to members of the 
Americen Roentgen Ray Society, graduate students or 
residents in radiology, or nonmembers who are contrib- 
uting to the program by presenting an nstruction 
course, a paper on the scientific program, or a scientific 
exhibit. However, everyone must fill out a registration 
form incicating their choices, and check the proper box 
opposite their name and address. 

All who register for the Neuroradiology Categorical 
Course must take the entire series and pay the $25 fee, 
including members of the American Roentger Ray Soci- 
ety. The categorical course totals 15 hr inst-uction and 
includes a syllabus. 

Promptly mail the registration form to: Eugene Ged- 
gaudas, Director of Instruction Courses, Arrerican Col- 
lege of Radiology, 20 North Wacker Drive Chicago, 
Illinois €0606. 


Condensed Schedule o? Courses 


Sunday, March 25, through Friday, March 30 

Categorical Course on Neuroradiology, five sessions, 15 hr. Fee 
is $25 and must be paid by society members as well as guests. 
Registration in this course precludes registration in any other 
courses. 


Monday, March 26, 3:30-5 p.m. 

101. Parkey, Lewis. Nuclear Cardiology Review 

102. Greenspan. Intrathoracic Air Trapping 

103. Alfidi. Computed Tomography of the Human Body 

104. Berk. Radiology of the Gallbladder and Bile Ducts 

105. Egan, McSweeney. Correlated Clinical, Radiographic, and 
Pathologic Approach to Detect Early Breast Cancer 

106. Gardiner, Stevenson. Inflammatory Bowel Disease 

107. Gehweiler, Charlton. Radiology of Facial Fractures 

108. Gilula. Radiology of the Wrist, Part I 

109. Meyers. Dynamic Radiology of the Abdomen: Normal and 
Pathologic Anatomy 

110. Hattery. Computed Tomography of the Genitourinary 
Tract, Retroperitoneum, and Pelvis 

111. Carey. CT Scanning — Abdomen and Thorax: Fundamental 
Considerations 
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Tuesday, March 27, 8-9:30 a.m. 

201. Alazraki, Resnick. Bone and Joint Scanning 

202. L'Heureux. The Child with a Flank Mass 

203. Chase, Kricheff. Computed Tomography: Nonneoplastic 
Lesions of the Brain 

204. Felson. Some Interesting Patterns of Pulmonary Neo- 
plasms 

205. Genweiler. Cervical Spine Trauma—A Practical Guide to 
Diagnosis 

206. Ackerman. Noninvasive Diagnosis of Carotic Artery Dis- 
ease 

207. Harris. The Radiographic Diagnosis of Acut» Injuries of 
the Lower Cervical Spine 

208. Gilula. Radiology of the Wrist, Part II 

209. Knight. CT of the Body and Thorax 

210. Martel. The Alimentary Tract. Radiologic Vignettes 

211. Porter. What Every Radiologist Should Know about the 
Ear 

212. Redlly. Problems of the Immature Infant 


Wednesday, March 28, 2-3:30 p.m. 
301. Siegel, Koehler, Melson. Comparison of Rad onuclide UI- 
trasound and CT Imaging of the Abdomen 
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302. Freeny. Algorithmic Approach to Radiologic Diagnosis of 
Suspected Pancreatic Disease 

303. Chase, Kricheff. Computed Tomography: Nonneoplastic 
Lesions of the Brain 

304. Felson. Some Interesting Patterns of Pulmonary Neo- 
plasms 

305. Gold. Computed Tomography of the Brain 

306. Harwood-Nash. Hydrocephalus in Children: Old Princi- 
ples, New Philosophies 

307. McLelland, Thompson. Inflammatory Diseases of the Co- 
lon 

308. McLeod. Computed Tomography of the Skeletal System 
and Soft Tissues 

309. Thornbury. Radiologic Diagnosis: A Horse-Sense Ap- 
proach 

310. Kazam, Whalen. Anatomic Approach to Radiology of the 
Thorax, Part | 

311. Wolfe. Mammography, Part | 

312. Simon. The Pulmonary Circulation and the Radiologist 


Thursday, March 29, 8-9:30 a.m. 

401. Christie, Chiu. A Comparison of CT and Radionuclide 
Imaging in Central Nervous System Disease 

402. Goldberg, Cole-Beuglet. An Introduction to Diagnostic 
Ultrasound 

403. Goldman. Interventional Angiography 

404. Gray, Muhm, Brown. Radiation Exposure and Risks—In 
Perspective 

405. Heitzman. Computed Tomography of the Thorax 


406. Jacobson, Siegelman. Skeletal Radiology — New Concepts 
and Provocative Challenges, Part | 

407. McCallum. Current Concepts in the Anatomy, Pathology, 
and Radiology of the Male Lower Urinary Tract 

408. Payne, McCullough. Basic Principles of Computed To- 
mography 

409. Rosenfield. Renal Ultrasound: Current Concepts 

410. Kazam, Whalen. Anatomic Approach to Radiology of the 
Abdomen, Part Il 

411. Wolfe. Mammography, Part II 

412. Wilkinson. Skeletal Trauma in Infants and Children 


Friday, March 30, 8-9:30 a.m. 

501. Maynard, Cowan. Radionuclides and the Thyroid Gland 

502. MacEwan. Balanced Radiology Services on a Tight Budget 

503. Janower. Everything You Ever Wanted to Know about 
Running a Radiology Department but Were Afraid to Ask 

504. Kattan. Tricks and Treats in Tomography 

505. King. Cardiac Ultrasound 

506. Jacobson, Siegelman. Skeletal Radiology — New Concepts 
and Provocative Challenges, Part II 

507. Marshak. Radiologic-Pathologic Correlation of Interesting 
Lesions of the Gastrointestinal Tract 

508. Singleton. Obstructive Lesions of the Alimentary Tract in 
the Newborn and Young Infant 

509. Stephens. Gastrointestinal Applications of Computed To- 
mography 

510. Swischuk. Neonatal Chest Problems 

511. Theros. Exercises in the Analysis of the Unknown Lesion 
in Bone 


Faculty 


Robert H. Ackerman, assistant professor, Radiology. Harvard 
Medical School; assistant radiologist, Massachusetts General 
Hospital, Boston 


Naomi P. Alazraki, chief, Nuclear Medicine, Veteran' s Adminis- 
tration Hospital; associate professor, Radiology, University of 
California, San Diego 


Ralph Alfidi, chairman, Radiology, University Hospital, Cleve- 
land, Ohio 


R. Thomas Bergeron, professor, Radiology, New York Univer- 
sity Medical Center, New York City 


Robert N. Berk, professor, chairman, Radiology, University of 
California Medical Center, San Diego 


Eugene Binet, professor, vice chairman, Radiology, University 
of Arkansas, Little Rock 


Manuel L. Brown, assistant professor, Radiology and Labora- 
tory Medicine, Mayo Clinic, Rochester, Minnesota 


Lewis S. Carey, professor, chairman, Radiology, University of 
Western Ontario, London, Canada 


Olivier Charlton, assistant professor, Radiology, Duke Univer- 
sity Medical Center, Durham, North Carolina 


Norman Chase, professor, chairman, Radiology, New York 
University Medical Center; director, Radiology, Bellevue Hos- 
pital, New York City 


Lee C. Chiu, associate professor, Radiology, University of lowa 
Hospitals and Clinics, lowa City 


James Christie, professor, chairman, Radiology, University of 
lowa Hospitals and Clinics, lowa City 


Catherine Cole-Beuglet, associate professor, Radiology, 
Thomas Jefferson University Hospital, Philadelphia 


Robert J. Cowan, associate professor, director, Nuclear Medi- 
cine, Bowman Gray School of Medicine, Winston-Salem, 
North Carolina 


David O. Davis, professor, chairman, Radiology, George Wash- 
ington University Medical Center, Washington, D.C. 


Michael Deck, assistant professor, Radiclogy, Cornell Univer- 
sity, New York City 


Robert Egan, professor, Radiology, chief, Mammography Sec- 
tion, Emory University School of Medicine, Atlanta, Georgia 


Benjamin Felson, professor, Radiology, University of Cincinnati 
and Cincinnati General Hospital, Cincinnati, Ohio 


Patrick C. Freeny, assistant professor, Radiology, University of 
Washington and the Mason Clinic, Seattle 


Mokhtar H. Gado, professor, Radiology, head, Neuroradiology, 
Mallinckrodt Institute of Radiology, Washington University 
School of Medicine, St. Louis, Missouri 


Richard Gardiner, director, Gastrointestinal Radiology, Presby- 
terian-St. Luke’s Hospital, Chicago. 


John A. Gehweiler, associate professor, Radiology, Duke Uni- 
versity Medical Center, Durham, North Carolina 


Advance Registration: 79th Annual ARRS Meeting 
Toronto, Ontario, Canada, March 25-30, 1979 


If you plan to attend, please fill out the following form. 

Official badges and program booklets will be available at the registration desk in the Four Seasons Sheraton Hotel at 
the time of the meeting. NO CONFIRMATIONS OF REGISTRATIONS WILL BE FORWARDED PRIOR TO THE MEETING. 
Preregistration by mail will be accepted only until March 1, 1979. (Dn site registration will be available.) 


MAIL TO: THE AMERICAN ROENTGEN RAY SOCIETY 
20 North Wacker Drive, Suite 2920, Chicago, Illinois 60606 


Check one box, and include the proper fee in your envelope: 

L] Member of the American Roentgen Ray Society (no fee). 

O Nonmember (registration fee $25). 

O Physician in training (registration fee $15). Be sure to include tne certification on bottom of this form. 








Please print or type: O Check here if you wish a program of events for 
Spouses. Indicate the address to which this is to be 
Name sent. 
Name 
EMEN LLL aid -—p- t€ t (Spouse's name you wish printed on dadge) 


Syst 1 a a abr RM E 


City. racc. RE EMEN 


City 


State or Province and zip 








State er Province andsip oc — — 09574 LE 


T Papin a dt mii ae TE irn iai EE, ey MEE E 


FOR PHYSICIANS IN TRAINING: 


—— isin training in my department. 


————— Geen ot. Se RE 
Department Chief 





Date NECEM GE | OOS os eA ae eee 
Institution 


PLEASE COMPLETE BACK FOR COURSE REGISTRATION. 


Section on Instruction Order Sheet 


It is important to register early for Instruction Courses since the number admitted to each will be limited. It is also 
important that first, second, and third choices be listed for each period. All ticket orders will be filled according to 
postmark. 

Nonmembers of the American Roentgen Ray Society will pay $3 for each course period. Nonmembers' fees must 
accompany this sheet and will not be returned unless cancellation is received before March 20, 1979. 

Members of ARRS, residents in radiology, and nonmembers who are contributing to the program, either by way of 
an instruction course, a paper, or a scientific exhibit, are not required to pay for these courses but must submit this 
form. 

Tickets for courses will be mailed to those whose order reaches the office of the director on or before March 1. They 
will be sent to the address below unless directed otherwise. Tickets for late registrants will be available at the 
Registration Desk of the Section on Instruction at the Four Seasons Sheraton Hotel on and after Sunday morning, 
March 25. 


Please type or print: Check one: 

O Member 
SO 4a iE dp. M rw. ee P — A DO Guest 
Last Name First Name or Initials 


ie es ee ss ee ee eee O Resident in radiology at: 
Street Address 





|4Cos T O O O O O l 


City State Zip Code O Scientific exhibitor/pa- 
per 


| wish to take the Categorical Course on Neuroradiology, five periods, March 25-30. Fee: $25 O 


Registration in this course precludes registration in any other courses. 


Course Registration (for those not taking categorical course). For convenience in selecting your courses consult the 
condensed schedule of courses. Be sure to fill out second and third choices for each period. 











First Choice Second Choice Third Choice 
Fered Course Course Course 
No. Instructor Mis Instructor Nó: Instructor 
SDA els ee CUP ETERNI C a ee IEEE apt vo CREE 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 


POTON aie Py a i rie poc et on ha Rip 


Make checks payable to American Roentgen Ray Society. If mailing late, send to: Dr. Eugene Gedgaudas, Four 
Seasons Sheraton Hotel, 123 Queen Street West, Toronto, Ontario, Canada. 


Application for Hotel Reservations 
(DEADLINE: FEBRUARY 25, 1979) 


AMERICAN ROENTGEN RAY SOCIETY 


MARCH 25-30, 1979 


Participating Hotels: Singles Doubles Suites 
Four Seasons Sheraton, headquarters hotel $37, $43, $49 $45, $51, $59 $95-169 


Hotel Toronto $42, $44, $51 $52, $54, $61 $140 
Holiday Inn, Downtown Toronto $34 $42 





(Mail Lower Portion of This Form to Address Listed Below Before FEBRUARY 25, 1979.) 


MAIL TO: 

ARRS Housing Bureau 

Four Seasons Sheraton Hotel 

123 Queen Street West 

Toronto, Ontario M5H 2M9, Canada 


ENOIDEOFHOTE. Fs fF! 5-2 . -Sécond. CC MES 


ACCOMMODATIONS Single O Double O  TwinO 1 Bedroom Suite O Preferred Rate $ 
Roll-away Bed Requested O 2 Bedroom Suite O 


Please indicate any special accommodation needs due to a handicap 





ETE S SE a a AIME i G Rooms held only until 6:0€ PM un- 
less otherwise specified 
a DP ED A PTS E TOTO ee ee NENNEN RUNE 


INDIVIDUAL REQUESTING RESERVATION Name 


(Please type or print) 
Mailing Address 


et a i i —À—ÀÀ eS Te 


Name(s) of other room occupant(s) 


a Ee — eee eee Se ae ee ee eee 





(SEE REVERSE SIDE FOR MAP AND SPECIAL INSTRUCTIONS) 


Important Information: 


1 


Reservations must be received by the Housing Bureau no later than FEBRUARY 25, 1979 in order to be assured 
of written confirmed accommodations. 


. Written confirmation of your reservation will be sent to you by the hotel. Please allow 2-3 weeks for 


confirmation. 


. All changes such as arrival date, departure date, type room and name changes must be made directly with the 


hotel after confirmation is received. 


. If you plan to share a room, please send in only one housing form. Be sure to list all names of occupants of 


rooms. Assignment is delayed until complete information is received. 


. Room assignments will be made in order received. If your choices are not available, the Housing Bureau will 


assign you to a comparable hotel. If rate requested is not available you will be assigned to the next closest rate 
available. 


. Hotel reservations will be held only until 6:00 P.M. unless otherwise specified. 


HOTELS 


FOUR SEASONS SHERATON, HEADQUARTERS HOTEL 
Hotel Toronto 
Holiday Inn-Downtown Toronto 















/ 


Bloor St. 


Avenue Road 


















<= Spadina Ave. 


vu 
p 





PS d 
Parliament St. i 


Jarvis St. 
9 "Wh rd EE EA ee QNID, 


E 


1 


oliday Inn 


aie 


American Roentgen Ray Society Local Activities 
Toronto, Canada, March 26-30, 1979 


Spouses’ Program 

Reservations should be made before March 19. Late requests may not be honored. All tickets and badges are to be 
picked up at the ARRS Spouses’ Registration Desk, Sheraton Centre, Toronto. No receipts or confirmations will be 
forwarded prior to that time. 


Monday, March 26, 10:30 a.m.-2 p.m., St. Lawrence Centre, Backstage at the (Canadian Funds) 
Theatre, including luncheon tickets @ $16.50 $— 


Tuesday, March 27, 9:30 a.m.-4 p.m., Maple Sugar Bush and Canadian Art, including 











luncheon tickets @ $16.00 $_ .— 
Wednesday, March 28, 9:30 a.m.-4:30 p.m., Niagara Falls and Niagara-on-the-Lake, 

including luncheon tickets @ $22.00 $___ 
Thursday, March 29, 10:00 a.m.-noon, Fashion, Furs, and Fun. including buffet 

brunch tickets @ $16.00 $__ — 





Total Enclosed $___ 


Please detach and mail with your check (payable in Canadian Funds to ARRS-Convention Consultants >f Toronto 
Ltd.) to: ARRS-Convention Consultants of Toronto Ltd., 961 Eglinton Avenue East, Suite 200, Toronto, Canada M4G 
4B5. 


MEME Lx curi ADRESS 





Annual Tennis Tournament, Wednesday, March 28 


The tournament will be at the Mayfair Racquet Club, 3855 Chesswood Drive, Downsview, Ontario. Play will be 
conventional round-robin style (doubles), alternating on six courts. beginning at 1 p.m. A buffet luncheon at the 
Mayfair Club precedes the tournament. Cocktails and awards will follow. The entire tournament is sponsored by GAF 
company. Bus transportation will depart the Sheraton Centre at approximately 11:45 a.m. (following the Caldwell 
Lecture) with return about 6:30 p.m. Taxis will be available. The tournament is limited to 48 players —first come, first 
served. 

To participate, return completed form to: Dr. D. J. Sieniewicz, Department of Radiology, St. Michael's Hospital, 30 
Bond Street, Toronto, Canada M5B 1W8. 


NAME 
ADDRESS 





TELEPHONE 





Social Evening at Ontario Place, Thursday, March 29 


A buffet dinner will be served at the Trillium Restaurant of Ontario Place at approximately 7:45 p.m. following a 
Happy Hour. A 30-40 min film show will follow, starting with the spectacular film North of Superior. Buses will depart 
the Sheraton Centre from 6:30 p.m. and return at approximately 10 p.m. Tickets are $16.50 (Canadian funcs) and are 
to be picked up at the ARRS Spouses' Registration Desk, Sheraton Centre. No receipts or confirmations will be 
forwarded prior to that time. 


To register, please detach and mail before March 19 with your check (payable to ARRS-Dinner) to: Dr. B. J. Reilly, 
Department of Radiology, The Hospital for Sick Children, 555 University Avenue, Toronto, Canada M5G 1X8. 


NAME 
ADDRESS TELEPHONE 


T ——————————————————————————————4AIP CODE 
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Ajax E. George, professor, Radiology, New York University 
Medical Center, New York City 


Louis A. Gilula, assistant professor, Radiology, Mallinckrodt 
Institute of Radiology, St. Louis, Missouri 


Lawrence Gold, associate professor, Radiology, University of 
Minnesota Hospitals, Minneapolis 


Barry B. Goldberg, professor, director, Diagnostic Ultrasound, 
Thomas Jefferson University Hospital, Philadelphia 

Herbert |. Goldberg, director, Radiology, University of Pennsyl- 
vania Hospital, Philadelphia 


Martin L. Goldman, assistant professor, Radiology, Emory Uni- 
versity; director, Vascular Radiology, Grady Memorial Hospi- 
tal, Atlanta, Georgia 


Joel Gray, instructor, Radiology, Mayo Clinic, Rochester, Min- 
nesota 


Richard Greenspan, professor, chairman, Radiology, Yale Uni- 
versity, New Haven, Connecticut 


John Harris, chairman, Radiology, Carlisle Hospital; professor, 
Radiology, Thomas Jefferson Hospital, Carlisle, Pennsylvania 


Derek Harwood-Nash, head, Pediatric Neuroradiology, Hospital 
for Sick Children; professor, Radiology, University of Toronto, 
Toronto, Canada 

Robert Hattery, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota 


E. Robert Heitzman, professor, director, Radiology, State Uni- 
versity of New York, Upstate Medical Center, Syracuse 


Sadek K. Hilal, professor, director, Radiology, Columbia-Pres- 
byterian Medical Center, New York City 

Fred J. Hodges Ill, professor, Radiology, Johns Hopkins Hospi- 
tal, Baltimore, Maryland 


Wayne O. Houser, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota 


Harold G. Jacobson, professor, chairman, Radiology, Monte- 
fiore Hospital and Medical Center, Bronx, New York 


M. L. Janower, physician-in-chief, Radiology, St. Vincent Hos- 
pital, Worcester, Massachusetts 


Kenneth R. Kattan, professor, chief, Radiology, Veterans Ad- 
ministration Center, Dayton, Ohio 


Elias Kazam, assistant professor, Radiology, New York Hospital, 
New York City 


Stephen Kieffer, professor, chairman, Radiology, State Univer- 
sity of New York, Upstate Medical Center, Syracuse 


Donald L. King, associate professor, Radiology, director, Ultra- 
sound, Columbia-Presbyterian Medical Center, New York City 


Laura Knight, radiologist, Riverside Methodist Hospital, Colum- 
bus, Ohio 


Robert E. Koehler, assistant professor, Radiology, Mallinckrodt 
institute of Radiology, Washington University School of Med- 
icine, St. Louis, Missouri 


Irvin I. Kricheff, professor, Radiology, New York University 
Medical Center, New York City 


Norman E. Leeds, professor, Radiology, Montefiore Hospital 
and Medical Center, Bronx, New York 


Samuel E. Lewis, director, Nuclear Medicine, Southwestern 
Medical School, Dallas 


Philippe L'Heureux, associate professor, Radiology, director, 
Pediatric Radiology, University of Minnesota, Minneapolis 
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Douglas MacEwan, professor, chairman, Radiology, University 
of Manitoba, Winnipeg, Canada 


Richard Marshak, clinical professor, Radiology, M-. Sinai Hos- 
pital, New York City 


William Martel, professor, Radiology, University cf Michigan, 
Ann Arbor, Michigan 


C. Dougias Maynard, professor, chairman, Radiology, Bowman 
Gray School of Medicine, Winston-Salem, North Carolina 


R. W. McCallum, associate professor, Radiology, St. Michael's 
Hospital, Toronto, Canada 


Edwin C. McCullough, assistant professor, Radiology, Mayo 
Clinic, Rochester, Minnesota 


Robert McLelland, associate professor, Radiologv, Duke Uni- 
versity Medical Center, Durham, North Carolina 


Richard McLeod, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota 


Marjorie McSweeney, assistant professor, Radiology Emory 
University, Emory University Clinic, Atlanta, Georgia 


G. Leland Melson, associate professor, Radiology, Mallinckrodt 
Institute of Radiology, Washington University Scaool of Med- 
icine, St. Louis, Missouri 


Morton Meyers, professor, Radiology, New York Hospital, Cor- 
nell Medical Center, New York City 


John R. Muhm, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota 


Thomas Naidich, assistant professor, Radiology, Mallinckrodt 
Institute of Radiology, St. Louis, Missouri 


Sidney W. Nelson, radiologist, Swedish Hospital, S2attle, Wash- 
ington 


Robert W. Parkey, professor, chairman, Radiology, Southwest- 
ern Medical School, Dallas, Texas 


J. Thomas Payne, associate professor, Radiology, University of 
Minnesota, Minneapolis 


Guy D. Potter, professor, Radiology, Columbia-Presbyterian 
Medical Center, New York City 


D. Gordon Potts, professor, Radiology, Cornell University Med- 
ical College, New York City 


B. J. Reilly, professor, Radiology, University of Torontc, Hospi- 
tal for Sick Children, Toronto, Canada 


Donald L. Resnick, associate professor, chief, Diagnostic Ra- 
diology, Veterans Administration Hospital; associate profes- 
sor, University of California, San Diego 


Lee F. Rogers, professor, chairman, Radiology, Northwestern 
University, Chicago 


Arthur Rosenbaum, professor, Radiology, University of Pitts- 
burgh, Pittsburgh, Pennsylvania 


Arthur Rosenfield, associate professor, Radiology, Yale Univer- 
sity, New Haven, Connecticut 


Barry Siegel, associate professor, Radiology, director, Nuclear 
Medicine, Mallinckrodt Institute of Radiology, Washington 
University School of Medicine, St. Louis, Missouri 


Stanley S. Siegelman, professor, Radiology, Jchns Hopkins 
University, Baltimore, Maryland 


Morris Simon, professor, Radiology, Harvard Madica School, 
Beth israel Hospital, Boston 
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Edward Singleton, director, Radiology, St. Luke's Episcopal 
Hospital, Texas Childrens’ Hospital, Texas Heart Institute, 
Houston 


David H. Stephens, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota 


Giles W. Stevenson, associate professor, Radiology, McMaster 
University Medical Centre, Hamilton, Ontario, Canada 


Leonard E. Swischuk, professor, Radiology, director, Pediatric 
Radiology, Child Health Center, University of Texas, Galves- 
ton 


Juan M. Taveras, 
School, Boston 


professor, Radiology, Harvard Medical 


Michael S. Tenner, associate professor, Radiology, State Uni- 
versity of New York, Downstate Medical Center, Brooklyn 


Elias G. Theros, professor, Radiology, University of California, 
Los Angeles 
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William M. Thompson, associate professor, Radiology, Duke 
University Medical Center, Durham, North Carolina 


John R. Thornbury, professor, Radiology, University of Michi- 
gan, Ann Arbor 


Peter Weinberg, associate professor, Radiology, Northwestern 
University Medical School, Chicago 


Joseph Whalen, chairman, Radiology, New York Hospital, Cor- 
nell Medical Center, New York City 


Robert H. Wilkinson, associate professor, Radiology, Children’s 
Hospital Medical Center, Boston 


John Wolfe, chief, Radiology, Hutzel Hospital, Detroit, Michigan 


Samuel M. Wolpert, professor, Radiology, New England Medi- 
cal Center, Boston 


George Wortzman, professor, Radiology, Toronto General Hos- 
pital, Toronto, Canada 


Categorical Course on Neuroradiology 
March 25-30, 1979 


Sidney Nelson, general chairman; Peter Weinberg, program 
cochairman; Stephen Kieffer, program cochairman 


Please note: This course extends over 15 hr using all available 
time for instructional courses. If you select this course, do not 
register for others. Fee is $25 and must be paid by everyone. 


Course Outline 


Sunday, March 25, 10 a.m.-noon 


The abnormal skull. Deck 
The temporal bone and cerebello-pontine angle. Bergeron 
The orbit and paranasal sinuses. Tenner 


Sunday, March 25, 2-4 p.m. 


Anatomy of supratentorial region. Rosenbaum 
Classification of mass lesions. Leeds 
The sella turcica and suprasellar masses. Wolpert 


Monday, March 26, 8-10 a.m. 


Frontal and parietal masses. Wortzman 
Temporal and occipital masses. Davis 
Deep and incisural masses. Naidich 


Monday, March 26, 2-5 p.m. 


Anatomy of posterior fossa. Gado 
CT of posterior fossa lesions. Hilal 


Angiography of posterior fossa masses. Weinberg 
Occlusive vascular disease. Goldberg 
Aneurysms and arteriovenous malformations. Kricheff, George 


Tuesday, March 27, 8-10 a. m. 


Congenital abnormalities of the skull and brain. Harwood-Nash 
Radiologic investigation of hydrocephalus. Potts 
CT of atrophic and degenerative cerebral processes. Hodges 


Thursday, March 29, 8-10 a.m. 


CT of intracranial trauma. Taveras 
The spine— normal and nontraumatic lesions. Binet 
Spinal trauma. Rogers 


Friday, March 30, 8-10 a.m. 


Myelography: normal and disc disease. Kieffer 
Myelography: mass lesions. Houser 
Quiz 


Description of Courses 


101. Nuclear cardiology review. Parkey RW, Lewis SE. An 
overview of practical Nuclear Cardiology will be presented with 
discussion of acute infarct imaging, perfusion imaging, and 
measurement of ventricular function. The role of these tech- 
niques in current practice of nuclear medicine will be stressed. 
Equipment, technique, image interpretation, and clinical diag- 


nosis will be discussed. Finally, future directions of nuclear 
cardiology will be presented for discussion. 


102. Intrathoracic air trapping. Greenspan RH. In this course, 
the pleura, tension pneumothorax, will be described with un- 
derlying lung collapse and without collapse. Air trapping in 
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“discrete” intrapulmonary structures such as congenital cysts, 
pneumatoceles, bullae, and the “vanishing lung” will also be 
described. Partial airway occlusions may result from foreign 
bodies, tumors, inflammatory disease, or defective airways 
while total airway occlusion with collateral air drift may be 
caused by bronchial occlusion with bronchiocele, acquired 
bronchial occlusion, and the McCloud or Swyer-James syn- 
drome. The course will also cover means of detecting trapping. 


103. Computed tomography of the human body. Alfidi RJ. It is 
safe to say at this time that computed tomography of the body 
has proven to be a significant diagnostic modality which often 
supplies information not available by any other means. The 
indications for study of various portions of the body, use of 
contrast agents, analysis of accuracy in various organs, and CT 
biopsies in a variety of neoplastic and inflammatory disorders 
will be presented. The course will provide time for questions 
and open discussion. 


104. Radiology of the gallbladder and bile ducts. Berk RN. This 
course includes an update on oral cholecystography: rational 
selection and most efficient use of oral cholecystopaques, 
technical aspects, causes and significance of impaired first 
dose opacification in normal patients and patients with pancrea- 
titis, accuracy, evaluation of cholecystokinin cholecystography, 
some interesting abnormalities such as the gallbladder in cystic 
fibrosis, tumors, displacement of the gallbladder, and medical 
treatment of gallstones. Plain film diagnosis of gallbladder 
disease will be included. Optimal technique of intravenous 
cholangiography and infusion nephrotomography with renal 
contrast agents will be analyzed. The use of ultrasound, percu- 
taneous cholangiography, CT scanning, and stone extraction 
procedures will be covered if time permits. 


105. Correlated clinical, radiographic and pathologic approach 
to detect early breast cancer. Egan RL, McSweeney M. Illustra- 
tive cases will be presented via history, clinical findings, and 
mammograms. The radiographic findings will be discussed 
followed by histopathologic studies such as specimen radiog- 
raphy, pathologic preparations, whole organ studies, and his- 
topathology of breast changes. Discussion, including audience 
participation, will then be carried out regarding diagnosis, 
treatment, and clinical course. 


106. Inflammatory bowel disease. Gardiner R, Stevenson GW. 
This course will emphasize the most current criteria for early 
detection, precise localization, and facilitated differential diag- 
nosis of inflammatory bowel diseases. By providing an excellent 
view of the gut's surface anatomy, double contrast examina- 
tions of the entire gastrointestinal tract are especially suited for 
inflammatory bowel disease evaluation. Radiologic correlation 
will be made with the endoscopic, gross pathologic, and micro- 
scopic appearance and the relative value of full column exami- 
nations will be discussed. Specific practical techniques for 
achieving excellent quality double contrast examinations, in- 
cluding patient preparation and examination materials and 
methods, will be presented in detail and provided in written 
form for course registrants. 


107. The radiology of facial fractures. Gehweiler JA Jr, Charlton 
OP. Facial fractures often prove to be a difficult diagnostic 
problem in the emergency room setting. In this refresher course 
we emphasize how to examine the acutely injured patient using 
new modalities currently available, including panoramic zon- 
ography and transaxial tomography. The course will be divided 
into four sections: the anatomy, radiographic techniques, and 
diagnosis of facial fractures, and the reporting of pertinent 
information to the maxillofacial surgeon. 


108 and 208. Radiology of the wris«, part I. Gilule LA. Carpal 
abnormalities, especially following trauma, are commonly en- 
countered radiologic entities and are often inadequately under- 
stood and misinterpreted. The first part of the course will cover 
basic normal radiographic carpal bone anatomy, normal inter- 
carpal motion, and basic interpretation of malalignments and 
fractures. The last part will demonstrate how this easily learned 
and utilizec approach can be applied to more complex carpal 
bone problems. The basic format will utilize worksheets for 
self-instruction, with multiple examples shown. Appropriate 
handouts will be provided. 


109. Dynamic radiology of the abdomen: norma! and patho- 
logic anatomy. Meyers MA. The new diagnostic imaging of 
ultrasonography and computed tomography has further under- 
lined the need of the radiologist to understand the detailed 
anatomic relationships within the abdomen. This course em- 
phasizes the practical application of knowledge of anatomic 
relationships and the dynamics of spread of dissase in the 
abdomer to precise radiologic diagnosis. This fundamental 
approach regarding the pathogenesis of disease within the 
abdomen reinforces and simplifies accurate radiologic analysis. 
Anatomic sections will provide basic correlation with plain 
films, conventional contrast studies, ultrasonography, and CT. 
Features of the intraperitoneal and extraperitoneal spaces will 
be stressec, leading to specific diagnostic criteria. Clinical 
applications include abscesses, perforations, traumatic lesions, 
and malignancies. This information leads to the ur covering of 
clinically deceptive diseases, the evaluation of the effects of 
disease, the anticipation of complications, and the determina- 
tion of the appropriate diagnostic and therapeutic a»proaches. 


110. Computed tomography of the genitourinary tract, retro- 
peritoneum, and pelvis. Hattery R. Computed body tomography 
is frequently used to evaluate the adrenals, kidneys, other 
retroperitoneal structures, and pelvis. Computed tomography 
may be emoloyed as the primary imaging method or used in 
conjunction with other imaging tests to detect, define, and 
differentiate disease processes. CT indications, applications, 
and scanning procedures will be discussed. Pertirent normal 
cross-secticnal anatomy will be reviewed. Computed tomo- 
graphic scans of various abnormalities will be illustrated and 
discussed, and the principles of interpretation of abnormal CT 
findings will be emphasized. 


111. CT scanning — abdomen and thorax: fundamental consid- 
erations. Carey LS. A basic course in CT scarning of the 
abdomen and thorax will be presented emphasiziang anatomic 
landmarks end fundamental pathologic processes. "hose areas 
and conditions for which CT is most effective will be dwelt 
upon, and special attention will be given to the surgica! abdo- 
men. 


201. Bone and joint scanning. Alazraki N, Resnick D. This 
refresher course will emphasize the clinical role o: bone-joint 
scanning in the workup of various types of patierts including 
benign and malignant bone diseases and arthritices. Correla- 
tions of the radionuclide study with x-ray procedures and 
computed tomography studies when relevant will be presented. 
The radionuclide angiographic study of a localized region of 
bone will be described, with emphasis on the clinical roles that 
this procedure might play in a variety of diseases, particularly 
ostiomyelitis versus cellulitis, and benign versus malignant 
bone tumors. 


202. The child with a flank mass. L'Heureux P. Tre infant or 
child presenting with a flank mass is a common oroblem in 
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pediatrics. Although several new modalities of examination are 
available, the intravenous urogram remains the most important 
diagnostic tool in the evaluation of such patients. This course 
will address itself to the specific, practical aspects of the 
radiographic investigation of a patient with a flank mass. Con- 
trast dosage, patient immobilization, film sequence and tech- 
nique, practical methods for improving the diagnostic field, and 
problems in diagnosis specifically related to infants will be 
discussed. The diagnosis and differential diagnosis of the more 
common lesions, and of a few "zebras" will be illustrated. 
Finally, voiding cystourethrograms, ultrasound, CT scanning, 
and nuclear medicine will be assessed and compared. 


203 and 303. Computed tomography: nonneoplastic lesions of 
the brain. Chase NE, Kricheff Il. This course will include 
descriptions and relative value of CT in medical and surgical 
conditions including hemorrhage, trauma, degenerative dis- 
ease, and hydrocephalus. Some congenital conditions will be 
included in the discussion. The value of CT in cerebral infarcts 
at various stages will be included. The relative value of CT and 
other studies will be discussed. 


204 and 304. Some interesting patterns of pulmonary neo- 
plasms. Felson B. It is not only important to diagnose cancer of 
the lung but also to recognize its absence. In order to do this, it 
is necessary to call attention to certain of the radiographic signs 
of this multifaceted disease. For example, the presence of 
calcium within a pulmonary nodule is strong evidence against a 
carcinoma, but cavitation, especially if the wall is nodular, is 
evidence favoring carcinoma. Patients with certain diseases, 
such as asbestosis and dermatomyositis, are prone to develop 
carcinoma of the lung. How do you recognize their neoplasm? 

Pulmonary collapse secondary to a bronchial lesion may 
present an atypical radiographic pattern. Tomography or bron- 
choscopy will usually resolve the dilemma. Multiple lesions 
generally exclude primary bronchogenic carcinoma, but double 
primary carcinomas with clearly different histologic patterns are 
not so rare. Changing concepts related to the histopathology 
and pathogenesis of alveolar cell carcinoma and bronchial 
adenoma necessitate a reevaluation of the radiographic criteria 
for the diagnosis of these conditions. 

Other primary benign and malignant neoplasms of the lungs 
sometimes have their own radiographic characteristics. For 
example, spindle cell tumors often appear as very large, unu- 
sually sharply defined pulmonary masses; irregular calcification 
is only an occasional feature of hamartoma; tracheobronchial 
papillomas may present with multiple areas of collapse or 
multiple large cavitary lesions. Even metastatic lesions may fail 
to follow expected patterns. Indolence, cavitation, calcification, 
bronchial mucosal lesions, and arterial deposits lend interest to 
the radiographic aspects of these common lesions. 


205. Cervical spine trauma: a practical guide to diagnosis. 
Gehweiler JA Jr. The diagnosis of cervical spine trauma is a 
diagnostic enigma to many radiologists and surgeons. In this 
refresher course we will cover the following topics: (1) methods 
of filming the acutely injured patient, (2) significant indirect and 
direct signs of trauma, and (3) fractures and dislocations includ- 
ing classification, causes and mechanisms of injury, radio- 
graphic diagnosis, and differential diagnostic problems. 


206. Noninvasive diagnosis of carotid artery disease. Acker- 
man RH. This course will review current instrumentation and 
concepts in noninvasive diagnosis of carotid disease. Among 
the tests to be covered are directional Doppler ultrasonography, 
thermography, oculoplethysmography, phonoangiography, ul- 
trasonic arteriography, and real-time ultrasound scanning of 


the carotid. The discussion will include current concepts on the 
relative efficacy of these tests, the design of a cost-effective 
battery, and the role of noninvasive diagnosis in the manage- 
ment of patients with cerebrovascular lesions. 


207. The radiographic diagnosis of acute injuries of the lower 
cervical spine. Harris JH Jr. This course will discuss acute 
traumatic lesions of the lower cervical vertebrae (C2-C7). The 
presentation will include a description of the appropriate radio- 
graphic examination, a review of the radiographic anatomy of 
the lower cervical segments, and a classification of acute 
injuries based upon (1) the mechanism of injury and (2) their 
stability at the time of the acute injury. 


208. See 108 


209. CT of the body and thorax. Knight L. This course will 
stress the diagnostic uses of CT in the abdomen and thorax, but 
a short review of its uses in musculoskeletal problems will also 
be presented. This will be a review of the state of the art 
including correlation with the clinical history as well as with 
other radiologic studies. 


210. The alimentary tract: radiologic vignettes. Martel W. A 
variety of instructive lesions will be presented. Some illustrate 
conditions which are often misdiagnosed, such as gastric pseu- 
dotumors, or missed entirely, such as internal hernias. Condi- 
tions which are relatively common will be emphasized, and 
differential diagnosis and pathologic correlation will be 
stressed. 


211. What every radiologist should know about the ear. Potter 
GD. The radiographic examination should be keyed to the 
particular condition of each patient, such as congenital atresia, 
trauma, inflammatory disease, and neoplasm. The radiographic 
description of these conditions will be oresented in contrast 
with normal radiographs and tomograms. The information 
which the radiologist should include in his report to the treating 
physician will be discussed. 


212. Problems of the immature infant. Reilly BJ. An increasing 
number of very small infants are being admitted to intensive 
care units, and their chances of survival have improved dramat- 
ically over the past few years. There are problems, however. 
Assisted ventilation, umbilical catheterizations, central venous 
lines for alimentation, endotracheal, nasogastric, and nasoje- 
junal tubes, a propensity to bleed, and the insidious develop- 
ment of metabolic bone disease are some of the obstacles that 
have to be overcome by these very small babies. The radiologist 
must be aware of and monitor the compl cations likely to arise 
from these various intrusions and deficiencies. 


301. Comparison of radionuclide, ultrasound, and CT imaging 
of the abdomen. Siegel B, Koehler RE, Melson GL. The availa- 
bility of three new radiologic techniques for evaluation of 
abdominal lesions may cause considerable confusion. Each 
technique has strengths and weaknesses which significantly 
affect suitability in a particular clinical setting. CT imaging 
provides excellent anatomical detail. It is. however, a relatively 
expensive examination which cannot provide much physiologic 
information. Ultrasound is more readily available, is less expen- 
sive, but requires greater technical skill and also lacks physio- 
logic information. Nuclear imaging techniques have poor spatial 
resolution, may require time delay, but provide physiologic 
information which may be of critical diagnostic importance. 
Illustrative cases will be used to emphasize the utility, limitation, 
and interactive relationship among these modalities. 


302. Algorithmic approach to radiologic diagnosis of sus- 
pected pancreatic disease. Freeny PC. Once referred to as the 
hidden organ, the pancreas is now one of the most radiograph- 
ically visible organs in the body. The wide variety of radiologic 
procedures available for examination of the patient with sus- 
pected pancreatic disease makes it difficult to decide how many 
and in what order these procedures should be utilized. This 
course is designed to help answer these questions by present- 
ing algorithmic approaches for the evaluation of patients with 
Suspected pancreatic neoplasm or pancreatitis. Examinations 
will be discussed in the context of the algorithms with emphasis 
upon the value, indications, and interpretation of each proce- 
dure. 


303. See 203 
304. See 204 


305. Computed tomography of the brain. Gold L. A complete 
and comprehensive discussion of the principles and techniques 
of CT scanning will be presented. Neuroanatomy will be dealt 
with in detail. The course will be amply illustrated with a wide 
assortment of pathologic material from the University of Minne- 
sota Hospitals. 


306. Hydrocephalus in children: old principles, new philoso- 
phies. Harwood-Nash DCF. The establishment of the diagnosis 
of hydrocephalus is basically a clinical one of progressive 
megalencephaly in the child assisted by an assessment of the 
skull radiograph, the identification of ventriculomegaly, and the 
identification of a cause if possible. Unfortunately, large ventri- 
cles do not necessarily mean hydrocephalus and, 'urthermore, 
most radiographic techniques provide a static image at a spe- 
cific period in time. This course defines hydrocephalus, outlines 
a practical classification, and discusses causes, with particular 
attention to their clinical application rather than merely their 
identification. The new perspective provided by computed to- 
mography will be compared to other neuroradiologic proce- 
dures. Furthermore, the strength of computed tomography is 
increased with the concomitant use of metrizamde, both in 
anatomic identification and physiologic evaluation of intracra- 
nial structures. Computed tomography has also allowed us to 
evaluate the presence and causes of hydrocephalus in the very 
small infant, that is, the premature weighing from 600-2,000 g. 
Of equal significance is the ease and accuracy by which com- 
puted tomography is able to evaluate the possible presence of 
postshunt complications. 


307. Inflammatory diseases of the colon. McLelland R, Thomp- 
son WM. The radiologic and pathologic features of ulcerative 
colitis, granulomatous colitis, and diverticular disease will be 
presented. Significant anatomic and physiologic considerations 
will also be discussed. Problem cases, unusual examples, and 
differential diagnosis will be shown to demonstrate the impor- 
tance of clinical-pathologic correlation. With this approach, a 
precise diagnosis can be made in most instances. 


308. Computed tomography of the skeletal system and soft 
tissues. McLeod RA. The difference between the density of 
bone and soft tissue and the absence of motion artifacts makes 
the skeletal system well suited for CT examination. It has proven 
useful in the evaluation of patients with primary bone neoplasm 
and those with skeletal metastases. It is also helpful in sus- 
pected recurrences of previous resected bone tumar, meningo- 
celes, selected joint diseases, fractures, and other skeletal 
abnormalities. Both routine radiography and xerocraphy have 
significant limitations as methods for studying soft tissue abnor- 
malities. In our opinion CT has already proved to be superior to 
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these modalities for imaging soft tissues. Our use of CT in this 
area has been almost exclusively to evaluate the catient with a 
Suspected or known soft tissue mass. CT has also proved 
valuable ir searching for possible pulmonary me-astases in a 
patient with a known malignancy. This course wi | summarize 
our clinical experience with CT examination of these areas up 
to the present time. Emphasis will be on the cliniczl indications 
and usefulness. 


309. Radiclogic diagnosis: a horse-sense apprcach. Thorn- 
bury JR. The aim of this course is to teach radiologists to 
improve the accuracy of their diagnoses and choize of exami- 
nations im solution of clinical problems. Radiologists work in a 
diagnostic world that involves reliance upon their intuitive 
subjective probabilities to make diagnoses and patient manage- 
ment recommendations to their referring colleagues. Radiolo- 
gists performance has been shown to be improved if they 
understanc better the diagnostic process and if trey take into 
account the consequences of their diagnostic decisions in daily 
practice. The contents of the course includes the following: (1) 
the radiolcgist as a diagnostic consultant; (2) experimental 
evidence showing that radiologists' performance can be im- 
proved; and (3) how to apply large case series experience in the 
literature tc individual cases. 


310 and 4*0. Anatomic approach to radiology o? the thorax 
(part |) and the abdomen (part Il). Kazam E, Whelen JP. This 
course will deal with the anatomy of the thorax and abdomen as 
displayed by sectional imaging procedures (CT and ultrasound). 
Sections of cadavers in the horizontal, sagittal, and coronal 
planes will be correlated with normal and pathologic anatomy 
as demonstrated by CT, ultrasound, and convenrional radio- 
logic techniques. We will then discuss the place of ultrasound 
and CT in the radiologic workup of patients in different clinical 
settings. Fcr various disease states flow charts will be presented 
reflecting cur experience with the newer modalities compared 
to conventional techniques. 


311 and 4^1. Mammography, parts | and ll. Wolfe JN. The 
following subjects will be discussed: (1) the diagncsis of carci- 
noma with some emphasis on differential diagnos s of various 
breast abnormalities which can simulate carcinoma; (2) risk for 
developing breast carcinoma; and (3) selected short subjects 
(skin abnormalities, axilla, calcifications, circumscrided masses) 
with emphasis on problems in diagnosis. The subject of the 
radiographic diagnosis of carcinoma of the breast will be 
discussed et some length with emphasis on the subtle signs and 
problems. Some of the recent work done at Hutzel Hospital 
regarding the prediction of risk for developing breast cancer on 
the basis of mammography will be presented. Most of the 
graphic material will be xeroradiographs. We will be discussing 
morphologic changes, and there should be no prcblem in the 
translation of information from the x-rays to conventional film 
mammograohy. 


312. The pulmonary circulation and the radiologist. Simon M. 
Radiologic changes involving the pulmonary vessels, the lung 
parenchyma, the pleura, and the heart reflect abnormalities of 
the pulmonary blood circulation. As a result cf correlative 
studies these changes can now be translated into a large 
spectrum o! hemodynamic derangements. Not only zan the type 
of derangement be diagnosed, but the severity of any particular 
derangement can be estimated. It is important for the practicing 
radiologist -o be familiar with these changes. They enable one 
to identify and quantify the order of magnitude ct pulmonary 
venous hypertension, pulmonary arterial hypertension, and 
other states of altered blood flow in the lungs. Earlv recognition 
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of left ventricular decompensation, its severity, and its response 
to treatment are proving particularly helpful in everyday clinical 
practice. The progression or response to treatment of a hemo- 
dynamic disturbance can be followed by evaluation of a routine 
chest radiograph. 

Until now the emphasis has been on the evaluation of pulmo- 
nary vascular pressures. Currently, we have become more con- 
cerned with changes in pulmonary blood flow, and the relation- 
ship between pulmonary vessel caliber and flow is now being 
defined. It is now possible to formulate general biologic princi- 
ples underlying this aspect of the function/structure response. 

The seminar will include the following: (1) a review of the 
basic physiology of the circulation, focusing upon radiologic 
aspects; (2) a comparison of the potentials and limitations of 
clinical and radiologic methods of evaluating the pulmonary 
circulation; (3) criteria for identifying and quantitating changes 
in blood flow in the lungs, local, regional, and generalized, as 
the basic key to understanding the pulmonary circulation; and 
(4) the current status of radiologic interpretation of pulmonary 
vascular pressures, resistance, and flow. If time permits, regis- 
trants will be invited to apply these concepts to a series of 
selected “unknown” cases. 


401. A comparison of CT and radionuclide imaging in central 
nervous system disease. Christie JH, Chiu LC. This course will 
review the present status of CT and radionuclide imaging of 
pathologic conditions of the brain. Discussion will include 
correlation of the two techniques with regard to the pathophys- 
iological changes of central nervous system disease. In certain 
disease states, one method is clearly superior to the other; 
while in some conditions, both studies are efficacious and each 
method complements the other. Special emphasis will be on the 
role and comparative value of each in patient diagnosis. 


402. An introduction to diagnostic ultrasound. Goldberg BB, 
Cole-Beuglet C. Diagnostic ultrasound has assumed ever in- 
creasing importance in medicine, particularly as an adjunct 
to many radiologic procedures. This course will provide infor- 
mation on the diagnostic uses of ultrasound utilizing all four 
established modes of display, that is, A-mode, M-mode, Dop- 
pler, and B-scan including gray scale. The basics of physics and 
instrumentation will be provided. The established uses of ultra- 
sound in all areas of the body, including the head, chest, 
abdomen, and pelvis, will be emphasized. A course outline as 
well as a list of available books will be distributed. 


403. Interventional angiography. Goldman ML. Because of the 
ability of the angiographer to place catheters in close proximity 
to a site of abnormality, angiography is becoming more and 
more an interventional method for the delivery of local or 
regional therapy. A spectrum of the role of therapeutic angiog- 
raphy will be presented. Specific topics to be discussed include 
(1) massive intestinal bleeding: pitressin and embolization ther- 
apy with Gelfoam and tissue adhesives; (2) the transjugular 
technique: an important adjunctive procedure for liver biopsy, 
cholangiography, and obliteration of esophageal varices; (3) 
pancreatic aspiration biopsy; (4) neoplastic therapy: chemoin- 
fusion, embolization, and yttrium-90; (5) transluminal angio- 
plasty; (6) retrieval of foreign bodies; and (7) medical splenec- 
tomy. 


404. Radiation exposure and risks — in perspective. Gray JE, 
Muhm JR, Brown ML. A large volume of information in the 
recent scientific literature and lay press concerns the risks 
associated with radiation exposure. In many instances this has 
had a detrimental effect on the ordering of diagnostic radiologic 
examinations for both the referring physician and the patient. 


The question of risks associated with diagnostic x-ray proce- 
dures will be presented, including discussions of the risks 
associated with prenatal exposure and with nuclear medicine 
examinations. Effective and inexpensive methods for reducing 
radiation exposure will be presented. In addition, the potential 
risks associated with diagnostic radiologic procedures will be 
presented in terms of everyday risks which are more easily 
understood by the referring physician and concerned patient. 


405. Computed tomography of the thorax. Heitzman ER. It is 
becoming evident that computed tomography of the thorax is 
an important and valuable diagnostic adjunct. Indications for 
the use of this technique are being formulated and refined, but 
it is clear that there are certain specific situations in which the 
study has unique advantages. The following indications in the 
mediastinum will be illustrated and discussed: (1) evaluation of 
the mediastinum which is abnormal or questionably abnor- 
mal on standard radiographs; (2) evaluation of tumor extent 
and localization especially as an adjunct to staging of neoplasm; 
(3) evaluation of the hilum which is abnormal or questionably 
abnormal on standard radiographs; (4) evaluation of lesions 
partially hidden or questionably hidden on standard radio- 
graphs; (5) evaluation of tissue density of lesions by determina- 
tion of their attenuation coefficients; (6) identification of the 
mediastinum which is widened by fatty infiltration or prominent 
great vessels; and (7) evaluation of the diaphragmatic crura as 
a means of assessing presence for extent of tumor crossing the 
thoracoabdominal junction. CT of the lung for the evaluation of 
the pulmonary nodule will be discussed, as well as study for the 
evaluation of pleural disease. In addition, comments will be 
made concerning preliminary observations in the determination 
of overall lung density by evaluation of the attenuation coeffi- 
cient. 


406. and 506. Skeletal radiology — new concepts and provoca- 
tive challenges, parts | and ll. Jacobson HG, Siegelman SS. 
These two courses will cover a variety of areas in skeletal 
radiology. One segment will be devoted to a consideration of 
three major topics: interesting and unusual manifestations of 
infective skeletal lesions, pseudomalignancies of the skeleton, 
and "leave-me-alone" lesions of the skeleton. A number of 
factors contribute to the changing pattern of pyogenic infective 
lesions of the skeleton. These include more recent prominence 
of certain pathogens, narcotic addiction, increasing travel, and 
effects of antibiotics. Increasingly encountered unusual radio- 
logic features will be illustrated. A variety of skeletal lesions 
show a radiologic pattern which suggests a malignant neo- 
plasm. The causes include developmental abnormalities, 
trauma, infection, metabolic and endocrine disorders, and other 
major categorical groups. The differential diagnosis will be 
stressed in each instance. A number of skeletal disorders show 
such definitive radiologic patterns that the radiologic diagnosis 
is virtually definitive and not subject to challenge. In such 
instances biopsy is not only unnecessary but costly, time con- 
suming, and subject to complications. Even more important, an 
unnecessary biopsy is fraught with the possibility of an erro- 


'" neous histologic interpretation, leading to dire consequences 


(e.g., amputation). Thus the term "leave-me-alone" lesion is 
suitably applied. Illustrative material will relate to major etio- 
logic groups (e.g., developmental, traumatic, infective). 
Another segment of these courses will demonstrate that the 
skeleton and soft tissues often exhibit a response or series of 
characteristic patterns associated with a variety of endocrine 
and metabolic disorders. A number of radiologic features will 
be analyzed in terms of their pathophysiologic mechanisms. In 
this connection infarction of bone, calcification in cartilages 
and soft tissues, cortical thinning, marrow expansion, metaphy- 


seal lucencies, pseudocallus formation, osteoid seams, osteo- 
sclerosis, and Wormian bones will be considered. It will be 
stressed that the diagnosis of the endocrine and metabolic 
disorders to be considered can be established in most instances 
by careful evaluation of the radiologic changes. An evaluation 
of the current status of computed tomography in the demonstra- 
tion of various lesions of the skeleton will be considered and its 
efficacy discussed. The role of CT scanning in the detection of 
soft tissue masses, principally associated with skeletal lesions, 
will be emphasized. 

A sizeable amount of the material illustrated in these courses 
will be presented against a background of the "test-teach-test" 
concept. Course registrants will be encouraged to offer diag- 
nostic possibilities for many of the cases in each entity on a 
completely voluntary and anonymous basis. The concept that 
the answer is usually on the film, even in the most difficult of 
cases, will be stressed. Since the learning process is closely 
related to challenge, it is anticipated that the case material 
presented in this group of disorders will prove sufficiently 
stimulating and the gratifications inherent in offering the correct 
diagnosis sufficiently rewarding to ensure a meaningful learning 
experience. 


407. Current concepts in the anatomy, pathology, and radiol- 
ogy of the male lower urinary tract. McCallum RW. Normal 
gross and microscopic anatomy of the prostate and urethra will 
be shown, with particular emphasis on three urinary sphincters 
(two smooth muscle, one striated muscle) in the posterior 
urethra. The methods for radiologic examination of the lower 
urinary tract will be discussed and the important normal radio- 
logic landmarks of the urethra will be emphasized. A presenta- 
tion of the radiology of urethral pathology will be followed by a 
short discourse on the radiologist's role in the assessment of 
lower urinary tract injury in the fractured pelvis. A new radio- 
logic classification of urethral injury in fractured pelvis will be 
stressed. The radiologic assessment of patients with neurogenic 
bladder and the radiologist's contribution to the management 
of such patients will be discussed. 


408. Basic principles of computed tomography. Payne JT, 
McCullough EC. This course will cover the fundamentals of 
computed tomographic (CT) scanning. Physical principals of 
obtaining CT images will be discussed. Gantry design from first 
through fourth generation units plus additional hybrid units will 
be covered. Various console display characteristics along with 
their utility will be reviewed. Image quality and performance 
analysis for CT will be covered. The practical aspects and 
implementation of a quality control program will be discussed. 
Radiation dose from CT scanning will be reviewed in light of 
radiation dose in other areas of diagnostic radiology. 


409. Renal ultrasound: current concepts. Rosenfield AT. A 
logical approach to nephrosonography will be defined. Gray 
scale ultrasound can define intrarenal structures which could 
not previously be visualized permitting the identification and 
characterization of a large number of renal disorders. The 
normal calyces and infundibula can be appreciated within the 
renal sinus and evaluated for abnormalities. Optimal techniques 
to evaluate the renal sinus including proper gain settings and 
the role of hydration and ureteric compression will be pre- 
sented. The ultrasonographic demonstration of normal paren- 
chymal anatomy including cortex, medulla, and arcuate vessels 
will be discussed and the best technique to show this anatomy 
demonstrated. Criteria and differential diagnoses of type | 
parenchymal abnormalities, in which the echo intensity within 
the cortex is increased and corticomedullary definition im- 
proved, and type Il parenchymal abnormalities, in which there 
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is a focal or diffuse disruption of normal parenchymal anatomy, 
will be presented. Physical principles and pi-falls in renal 
ultrasound will be discussed. The application of Doppler and 
real time ultrasound to the kidney and renal vesse!s will also be 
covered. 


410. See 310 
411. See 311 


412. Skeletal trauma in infants and children. Wilkinson RH. 
Trauma to the immature skeleton may be acute. chronic, and 
sometimes only physiologic. There is surprising rlasticity to the 
child's skeleton so that bones may bend rather than break. 
Epiphyseal injuries are common and are often suztle. However, 
recognition of them is important because of the possibility of 
subsequent disturbance of normal growth. These and other 
features of skeletal trauma in infants and children will be 
discussed. 


501. Radionuclides and the thyroid gland. Maynerd CD, Cowan 
RJ. The major radionuclide diagnostic test suitao5le for evalua- 
tion of the patient with suspected thyroid pathology will be 
discussed in detail. The principles involved anc technical as- 
pects of the procedures will be covered, but emphasis will be 
placed on the interpretation and clinical appl cation of the 
results. Topics will include thyroid imaging procedures: thyroid 
uptake studies, including modifications of suppression, stimu- 
lation, and perchlorate discharge, and standard serum-assay 
determination. 


502. Balanced radiology services on a tight budget. MacEwan 
DW. Radiology imaging in the United States and Canada is at 
another crossroad. Technologic advance to meet vital patient 
needs must now confront fiscal restraint and demanding ques- 
tions of quality and efficacy. Cost restraint arrived early in 
Manitoba. Clinical problems in the breast, colon, biliary system, 
brain, pregnancy, and vascular abnormality are presented with 
unique information concerning the incidence of disease, total 
medical services for the care of these patients, and how radiol- 
ogy facilities were developed. The actions taken by government, 
hospitals, the medical faculty, and private radiology may indi- 
cate the route that others in North America may have to follow 
to solve such problems. 


503. Everything you ever wanted to know about running a 
radiology department but were afraid to ask. Jarower ML. This 
course will review the day-to-day operations of a radiology 
department. Specific subject areas to be discussed include 
patient scheduling; division of functions between radiologic 
examination rooms; file room operation; and secretarial func- 
tions. The talk will be informal with considerable audience 
participation. 


504. Tricks and treats in tomography. Kattan K3. The course 
describes the different pitfalls in tomography and how to avoid 
them. The law of tangent is stressed and its clinical applications 
are described. Mention is also given to the application of law of 
tangent to a curved surface. Parasitic and phentom shadow 
formations are explained in diagrams and clinica! examples of 
each are given. The importance of proper rotation of the patient 
and the proper direction of the tube in order to decrease 
distortion of the image is mentioned. This is feasible only if 
proper examination of the study is initiated. Ccnventional ra- 
diography (and sometimes fluoroscopy) is done b=fore initiation 
of the tomographic study. The various tube movements, the 
different thickness of the cut, and the degree of spacing 
between the cuts in different studies are reviewec. 
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505. Cardiac ultrasound. King DL. Discussion will include 
conventional techniques of echocardiography, real-time imag- 
ing, and newer advances in technology. Routine clinical appli- 
cations and clinical reporting of derived diagnostic information 
will be emphasized. 


506. See 406 


507. Radiologic-pathologic correlation of interesting lesions of 
the gastrointestinal tract. Marshak RH. Interesting cases involv- 
ing the stomach, small intestine, and colon will be presented 
with their pathologic counterparts. Time permitting, these will 
include the following entities: polypoid lesions of the stomach, 
superficial spreading carcinoma, Menetrier's disease, the ‘‘nar- 
rowed stomach," and the various forms of gastritis. Tumors, 
immunoglobulin deficiency diseases, retractile mesenteritis and 
related entities, ischemic disease, and lymphosarcoma of the 
small bowel will be presented. Colonic lesions will include 
lymphosarcoma, scirrhous carcinoma of the colon, colitis cys- 
tica profunda, Kaposi's sarcoma, amebiasis, colonic polyps, 
and newer concepts of diverticular disease. The possible etiol- 
ogy and management of some of these difficult cases will be 
discussed. Differential diagnosis and pathologic features will be 
stressed. 


508. Obstructive lesions of the alimentary tract in the newborn 
and young infant. Singleton E. The course will describe practi- 
cal methods for radiologic examination of the intestinal tract of 
infants and recalcitrant children. Specific anomalies of the 
esophagus and upper gastrointestinal tract will be discussed 
plus congenital abnormalities of the colon, anorectal anoma- 
lies, and acquired obstructions in the young infant. The section 
on the esophagus will cover both congenital anomalies and 
functional problems of deglutition and esophageal motility. The 
upper gastrointestinal tract portion of the course will include a 
discussion of congenital gastric and pyloric lesions, and upper 
small intestinal and lower small bowel obstructions. Congenital 
abnormalities of the colon include atresia, meconium plug 
syndrome, meconium ileus, aganglionosis, and the small left 
colon syndrome. Also detailed will be such acquired obstruc- 
tions as hypertrophic pyloric stenosis, post necrotizing entero- 
colitis, and intussusception. 


509. Gastrointestinal applications of computed tomography. 
Stephens DH. The goal of this course is to provide the radiolo- 
gist with a thorough understanding and practical approach to 
computed tomography of the gastrointestinal system, especially 


of the liver and pancreas. The diagnostic accuracy of CT 
depends on proper performance of the examination and knowl- 
edgable interpretation of the results. Useful CT techniques and 
the various presentations of normal and pathologic anatomy 
will be discussed and illustrated. The capabilities and limitations 
of CT will be considered as well as some of the common 
diagnostic errors and how they might be avoided. Where appro- 
priate, CT will be correlated with other radiologic methods. 
Specific conditions to be covered are space-occupying lesions 
of the liver, abnormal biliary tree, diffuse liver disease, pan- 
creatic neoplasms, pancreatitis, abdominal abscesses and ef- 
fusions, and extraluminal lesions of the alimentary canal. 


510. Neonatal chest problems. Swischuk LE. The radiologist 
plays a key role in the diagnosis of neonatal chest disease. His 
basic job is to determine whether a surgical or medical condi- 
tion exists, but many times this can be problematic. It is not so 
much that one is not familiar with such conditions as hyaline 
membrane disease, TRDN-wet lung syndrome, congenital dia- 
phragmatic hernia, meconium aspiration, etc., but rather that 
one is often not able to come up with a useful differential 
diagnosis for certain abnormal radiographic patterns. For ex- 
ample: What does one think of when one is presented with: (1) 
a large, opaque hemithorax; (2) a large, hyperlucent hemi- 
thorax; (3) a small, densely opaque hemithorax; (4) a small, 
slightly opaque hemithorax; (5) bilateral fluffy infiltrates; (6) 
bilateral bubbly lungs, small bubbles, large bubbles; (7) bilateral 
granular lungs; or (8) bilateral parahilar, streaky, congested 
appearing lungs? Each disease will be dealt with in enough 
detail to allow differentiation of one from the other, but group- 
ing according to abnormal pattern is the place to start. 


511. Exercises in the analysis of the unknown lesion in bone. 
Theros EG. Careful evaluation of destructive and reparative 
processes, including the periosteal reactions, will provide in- 
trinsic data which accurately reflect the nature of the processes 
acting on the host bone. Once these are appreciated the 
possibility of specific histologic labels may be entertained. A 
number of lesions have been selected which will be approached 
as though they were “unknowns” to this instructor who will 
verbalize his analytical thought processes in ruling in and ruling 
out certain possibilities. The evaluation will stress the general 
morphology as well as the location, size, shape, and general 
extent of the lesion, since these factors taken together may 
corroborate to allow further differentiation and often a definitive 
diagnosis. 


Herman C. Sehested, 1901-1978 


Herman C. Sehested died 
in Fort Worth, Texas, on 
January 3, 1978, at the age 
of 76. He graduated from 
the University of Oklahoma 
College of Medicine in 1931 
and did family practice in 
Tyler, Texas, until: 1942 
when he joined the Army Air 
Corps in World War II where 
he attained the rank of lieu- 
tenant colonel. He com- 
pleted his residency in ra- 
diology at the University of 
Oklahoma in 1946 and came 
to Fort Worth to practice in 1948, joining Tom B. Bond 
and myself. 





Herman C. Sehested 


Sehested was an excellent radiologist, especially in 
the diagnostic field, and a fine and much respected 
colleague. He was a fellow of the American Col. ege of 
Radiology and served as a counsellor of the College of 
Radiology in the Texas area. He was a member of the 
American Roentgen Ray Society and served with distinc- 
tion as president of the Texas Radiological Society and 
later also as secretary. 

His activities included tracking satellites fcr the Smith- 
sonian Institute, and he received many awards. He was a 
member of the University Baptist Church in Fort Worth, 
Texas. He is survived by his wife, Len, a son, Howard, 
and-four grandchildren. 

Maurice C. Archer 
Fort Worth, Texas 76104 


Percy Douglas Hay, 1899- 1977 


Percy Douglas Hay died August 5, 1977, at the age of 
78, from complications of rheumatoid arthritis. He was 
born in Beaufort, South Carolina, and graduated from 
the College of Charleston and the Medical College of 
South Carolina. After completing his radiologic training 
at the University of Pennsylvania with Drs. Pancoast and 
Pendergrass, he organized the Department of Radiology 
at the McLeod Infirmary, Florence, S. C., and remained 
as its director until his retirement in 1970. He was on the 
staffs of the Saunders Memorial and Bruce Hospitals in 
Florence, and organized a school of radiologic technol- 
Ogy. 

Hay was a charter member and president of the South 
Carolina Radiological Society. He organized the State 
Cancer Clinic and remained its director for many years. 
He was a member of the county and state medical society 
as well as the American Medical Association, American 
Roentgen Ray Society, and the Radiological Society of 
North America. He was also a fellow of the American 
College of Radiology. 


Hay spent most of his free time rebuilding and mprov- 
ing x-ray equipment. His altered circuits and many 
uniqu devices constantly puzzled repairmen. He also 
invented the Hay periscope used in treatment of intracav- 
itary lésions. He built and used a portable x-ray unit that 
fit into é à small carrying case. Many of his radium appli- 
cators,and molds were in constant use as he treated 
cervix!'mouth. and skin lesions. Other interests included 
photography and music. He was a Charter member of the 
Florence Symphony and played violin until he was dis- 
abled.'He was a lifetime trustee of the Florence Museum 
and a member of the St. Cecilia Society of Charleston. 

Hay wrote the book, The Neck, which was volume 9 of 
the Annals of Roentgenology, a series of monographic 
atlases. He is survived by his wife, Lucille, one son, and 
a granddaughter. 

Tom M. Fu lenlove 
San Francisco, California 94108 


M. Wendell Dietz, 1922-1977 


M. Wendell Dietz died at his home in Escondido, 
California, on July 1, 1977, after a short illness. He was 
born in Harrisburg, Pennsylvania, on January 15, 1922, 
and graduated from the University of Pittsburgh School 
of Medicine in June 1945. He served his residency in 
radiology at Baltimore City Hospital and John Hopkins 
Hospital, Baltimore, Maryland. 

After being an Instructor in Radiology at John Hopkins 
University School of Medicine for a year, he became 
Director of the Department of Radiology at the Burge- 
Protestant Hospital, Springfield, Missouri, until 1968. In 
1969 he became Director of Radiology at the Fallbrook 
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(California) Hospital District, a position he held until his 
death. 

Dietz was a fellow of the American College of Radiol- 
ogy, and a member of the American Roentcen Ray 
Society, Radiological Society of North America, Missouri 
State Radiological Society, American Medical Associa- 
tion, and Southern Medical Association. He served in the 
United States Navy as a lieutenant commander stationed 
at the Fhiladelphia Naval Hospital and at the National 
Naval Medical Center, Bethesda, Maryland. He is sur- 
vived by four children. 

James R. Lash 
Fallbrook, California 92028 


J. Richards Aurelius, 1897-1977 


J. Richards Aurelius died on 
September 4, 1977, at the 
age of 80. He was born in 
Saint Paul, Minnesota, and 
attended the University of 
Minnesota, receiving his 
medical degree in 1923. He 
received postgraduate train- 
ing in radiology at the Mayo 
Clinic from 1925 to 1927, 
where he was one of the last 
fellows to receive an ap- 
pointment to the depart- 
ment headed by Russell 
Carmen. 

After his training, Dick joined Ancker, Midway, and 
Mounds Park hospitals in Saint Paul. This association 





J. Richards Aurelius 


continued until his retirement in 1970. In 1945, the 
Radiology Department at Ancker Hospital became asso- 
ciated with the University of Minnesota Radiology Train- 
ing Program under Leo Rigler. Dick became a Clinical 
professor in the Department of Radiology from which he 
retired in 1966. 

He was a member of many societies including the 
Radiological Society of North America, American Roent- 
gen Ray Society, and American College of Physicians. 
He was president of seven societies including the Ram- 
sey County Medical Society and Minnesota Radiological 
Society. He received numerous awards but was most 
pleased with receiving the Diehl Award in 1972 given by 
the University of Minnesota Alumni Association. Survi- 
vors include his wife, mother, and three brothers. 

Donald H. Peterson 
St. Paul, Minnesota 


Clarence Peter Truog, 1901-1978 


Clarence Peter Truog died in his sleep on May 8, 1978. 
He was born in Minnesota and never forgot his farm 
background or his hardworking, thrifty Swiss ancestry. 
After finishing college and medical school at the Uni- 
versity of Minnesota in 1929, he married Catherine Pal- 
frey. She was a woman of rare intelligence, grace and 
Welsh wit, deceased in 1974. 

He interned in Minneapolis and then did general prac- 
tice at Lindstrom, Minnesota, for 5 years, returning to 
the University of Minnesota in 1935 for a residency in 
radiology and later a doctorate in radiology under Leo 
Rigler. After a brief period of hospital radiology in 
Miami, he entered the Army Medical Corps in 1942, receiv- 
ing a medical discharge as a major in 1943. Truog then 
practiced at Grace Hospital in Detroit and at the Leila 
Post Hospital in Battle Creek before moving to Grand 
Rapids, Michigan, where he established a practice which 
is now a nine man partnership. He retired in 1973 but 
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still filled in when needed and kept up an active interest 
in diagnostic radiology. 

Minnesota knew him as Clarence, but he was Pete in 
Michigan. The short, vigorous nickname suited his per- 
sonality. He was not large physically but possessed tre- 
mendous energy which poured forth constantly into a 
very active life. His fishing and hunting trips ranged from 
Minnesota and western Michigan to Canada, Alaska, 
India, and Africa. He was long an active member of the 
National Ski Patrol and skied in Michigan, Colorado, and 
the Alps. 

Troug was a Fellow of the American College of Ra- 
diology and a member of the American Roentgen Ray 
Society, Michigan Radiological Society, the Radiological 
Society of North America, and the Kent County, Michi- 
gan, and American Medical Societies. He is survived by 
two sons, a daughter, and six grandchildren. 

Benjamin R. Van Zwalenburg 
Grand Rapids, Michigan 


Abstracts of Current Literature 


Chest 


Bronchial atresia. Meng RL, Jensik RJ, Faber LP, Matthew GR, 
Kittle CF (Department of Cardiovascular-Thoracic Surgery, 
Rush-Presbyterian-St. Luke's Medical Center, 1753 West Con- 
gress Parkway, Chicago, lllinois 60612). Ann Thorac Surg 
25:184-192, March 1978 


Bronchial atresia is a rare congenital anomaly characterized 
by bronchial obstruction, mucoid impaction, and hyperinflation 
of the distal lung. The authors present an excellent example of 
this lesion, diagnosed both radiographically and pathologically, 
and review 33 previously reported cases. Bronchial atresia is 
felt to result from a vascular insult to the developing lung 
between the fifth and fifteenth gestational week. The bronchial 
tree distal to the obstruction is normal, but alveoli and respira- 
tory bronchioles are abnormally few. Accumulation of mucous, 
at the base of the obstructed bronchus, produces a cyst-like 
mass referred to as a “mucocele.” Although the mucocele is 
isolated from the proximal bronchial tree by the atretic bron- 
chial segment, rudimentary bronchial communications can ex- 
ist. Distal lung is emphysematous because of collateral ventila- 
tion. 

This anomaly is most often diagnosed in the second decade, 
and a majority of patients are asymptomatic. Bronchial atresia 
most often occurs in the left upper lobe (6596) and the right 
lower lobe (20%), most commonly with segmental involvement. 
The mucocele is radiographically visible as an oval, fingerlike, 
or branching density in the distribution of the bronchial tree. 
Bronchography best demonstrates the site of bronchial obstruc- 
tion and fluoroscopy reveals air trapping distal to the mucocele. 
The differential diagnosis includes mucoid impaction, bronchial 
adenoma, carcinoma, benign bronchial tumor, sequestration, 
and bronchogenic cyst. A majority of patients are treated with 
surgical excision to prevent atresia-related complications such 
as compression of the adjacent normal lung or mucocele 
infection. 


W. Richard Webb 
P. H. Levesque 


Chest dimensions in young adults with spontaneous pneu- 
mothorax. Peters RM, Peters BA, Benirschke SK, Friedman PJ 
(Department of Surgery, University Hospital, 225 West Dickin- 
son Street, San Diego, California 92103). Ann Thorac Surg 
25:193-196, March 1978 


It has long been felt that spontaneous pneumothorax is most 
common in tall and asthenic people with long, narrow chests. 
This study evaluated the validity of this hypothesis. Forty-six 
patients with spontaneous pneumothorax were studied; they 
ranged in age from 17 to 30 years, 34 were men. Six chest 
dimensions and several height-to-width ratios were measured 
from standard posteroanterior and lateral chest radiographs in 
both the patients with pneumothorax and in a group cf age and 
sex-matched controls. In men with pneumothorax, some verti- 
cal dimensions of the right lung and the ratio of height to width 
of the chest were significantly larger than in the male controls 
(p < 0.05). However, it is of note that comparison of vertical 
dimensions of the left lung did not yield significant differences. 
The only significant difference found between female groups 
was a diminished anteroposterior diameter in patients with 
pneumothorax (p — 0.05). 

Theoretical studies have related lung height to volume strain 
at the lung apex. Increased strain on the apical lung paren- 
chyma in patients with long, narrow chests could result in the 
development of apical blebs and thus explain the increased 
incidence of pneumothorax thought to occur in asthenic 
people. Furthermore, the relatively common occurrence of 
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pneumothorax in men could be related to their greater height 
and, tFere'?ore, taller lungs. However, we must emohasize that 
observed mean differences between study and control groups 
were smal'. measuring 1 cm or less, and that standard devia- 
tions were relatively large. Although some measurements show 
significant differences between groups, a good deal of overlap- 
ping must exist, and we question whether the observed differ- 
ences would be radiographically detectable without dstailed 
measu-ement. 


W. Richard Webb 
John R. Anderson 


Cardiovascular 


The cinical course of patients with suspected pulmonary 
emboitism and a negative pulmonary arteriogram. Novelline 
RA, Baltarowich OH, Athanasoulis CA, Waltman AC, Greenfield 
AJ, McKusick KA (Massachusetts General Hosp tal, Boston, 
Massachusetts 02114). Radiology 126:561-567, March 1978 


Selective pulmonary arteriography, with superselective mag- 
nificaaon views of the lung bases or other areas where abnor- 
malities are shown on perfusion lung scans, performec within 
24-48 hours after the onset of symptoms, can effectively rule 
out cinically significant pulmonary thromboembolism. One 
hundred and eighty consecutive patients (minimum fol ow up, 
six months) with suspected pulmonary embolism and negative 
pulmcnary arteriograms were studied. Not one of tne 167 
untreated patients died as a result of thromboembolic disease 
during the acute illness (20 died from unrelated causes), and 
none of the 147 patients who survived suffered "recurrent 
embolism during follow up. 


Author Abstract 


The origin of the left gastric artery. Naidich JB, Naidich TP, 
Spray-egen S, Hyman RA, Pudlowski RM, Stein HL (Nort Shore 
University Hospital, 300 Community Drive, Manhasset, New 
York 1030). Radiology 126:623-626, March 1978 


Five hundred celiac angiograms were reviewed to evaluate 
the frequency of clinically significant variations in the crigin of 
the le*t gastric artery. In 13 of 500 cases, the left gastric artery 
arose anomalously most often as a direct branch of the aorta; in 
14 of 500 cases, the left gastric artery primarily supp ied the 
liver with only minor contributions to the stomach. An eberrant 
origir-of the left gastric artery necessarily influences the angio- 
graphic diagnosis and therapy of gastrointestinal hemorrhage. 


Author Abstract 


Gastrointestinal 


Trauma to the esophagus. Love L, Berkow AE (Fcster G. 
McGraw dospital, 2160 South First Avenue, Maywood Illinois 
60155. Gastrointest Radiol 2:305-321, 1978 


This review article classifies esophageal trauma in*o three 
categories: (1) iatrogenic; (2) self-induced; and (3) direct. The 
authcrs initially outline the anatomy of the esophagus and its 
relationship to other thoracic structures which assists in inter- 
pretacion of the roentgen signs associated with esophageal 
injuries. Plain film, contrast esophageal studies. anc angio- 
graphic findings are reviewed and illustrated. The statistical 
information available for the various types of esophagea trauma 
are presented; the article is well illustrated and adequately 
referenced. 


Charles A. Rohrrrann, Jr. 
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Small-bowel malabsorption and gastrointestinal malignancy. 
Collins SM, Hamilton JD, Lewis TD, Laufer | (|. Laufer, Depart- 
ment of Gastrointestinal Radiology, Hospital of the University of 
Pennsylvania, 3400 Spruce Street, Philadelphia, Pennsylvania 
19104). Radiology 126:603-609, March 1978 


In addition to lymphoma, there is an increased incidence of 
gastrointestinal carcinoma in patients with malabsorption due 
to celiac disease. This is frequently manifested by a loss of 
response to gluten withdrawal. Four such cases are described: 
one patient had lymphoma and the other three had cancer of 
the esophagus, jejunum, and pancreas, respectively. The liter- 
ature indicates that carcinoma of the esophagus and small 
bowel is particularly common in patients with celiac disease. 
These findings suggest that celiac disease should be considered 
a premalignant condition and that such patients should undergo 
a regular radiographic survey to detect early cancer. 


Author Abstract 


The protean gastrointestinal manifestations of metastatic 
breast carcinoma. Chang SF, Burrell MI, Brand MH, Garsten JJ 
(Yale-New Haven Hospital, New Haven, Connecticut 06510). 
Radiology 126:611-617, March 1978 


Although the more common sites of breast metastases in- 
clude lymph nodes, lungs, bones, liver parenchyma, and brain, 
in one reported series of 337 patients with metastatic breast 
carcinoma, 16.4% had gut metastases of which 20% were 
symptomatic. Metastatic breast carcinoma may be silent for 
long periods subsequent to diagnosis and surgery. Gastrointes- 
tinal metastases may simulate specific gastroenterological enti- 
ties and make diagnosis difficult. An example is achalasia due 
to infiltrating metastatic carcinoma. Other examples include 
metastases to the small intestine simulating malignant mela- 
noma, lymphoma, and Kaposi's sarcoma by manifesting as 
"bull's eye" lesions. Other expressions have been linitis plastica 
of the stomach caused by metastatic carcinoma and simulating 
gastric carcinoma, metastases to the terminal ileum and colon 
simulating both granulomatous colitis and primary colonic 
carcinoma. The authors suggest a comprehensive history and 
the missing breast sign as clues to the etiology of such gastroin- 
testinal manifestations and documented lesions. 


Asher Nov 


Strongyloides stercoralis colitis: findings in four cases. Drasin 
GF, Moss JP, Cheng SH (Jewish Hospital, 217 Chestnut Street, 
Louisville, Kentucky 40202). Radiology 126:619-621, March 
1978 


Strongyloides stercoralis is a nematode. Nematodes burrow 
through the skin and enter the blood stream. In the lungs they 
mature to adolescence before migrating via the trachea and 
being swallowed. They are either passed out in the stool or 
invade small bowel mucosa and lay their eggs. Hatched eggs 
are either passed out with the stool or via autoinfection the new 
cycle begins. Strongyloides stercoralis infection is usually 
asymptomatic. Eosinophilia and malabsorption may be present. 
Reports of hyperinfection have appeared in patients with sup- 
pressed immune reaction due to systemic disease or steroid 
treatment. Barium radiographic findings consist of an ulcerat- 
ing colitis, with both small and large ulcers, and loss of normal 
haustral pattern. Abnormality is noted throughout the colon and 
resembles ulcerative colitis. One of the four cases presented 
showed focal areas of narrowing. When the small bowel was 
involved, findings of submucosal edema, fluid, and slow transit 
time were present. In mild infection, minimal radiographic 
abnormalities may be present. 


Asher Nov 


Radiological characteristics of primary intestinal lymphoma of 
the "Mediterranean" type: observations on twelve cases. 
Ramos L, Marcos J, Illanas M, Hernandez-Mora M, Perez-Paya 
F, Picouto JL, Santana P, Chantar C. (Servicio de Radiodi- 


agnostico, Clinica Puerta de Hierro de la Seguridad Social, San 
Martin de Porres, 4, Madrid-35, Spain). Radiology 126:379-385, 
Feb 1978 


Primary intestinal lymphoma of the Mediterranean type as 
previously described has the following characteristics: (1) 
younger age group; (2) same rate of presentation in both sexes: 
(3) preferential location in the duodenojejunal area; (4) lack of 
alteration of the villi; (5) abnormal immunoglobulin in 1596-2095 
of cases; (6) histologically characterized by massive infiltration 
of the lamina propria by plasma cells. Radiologically, two 
groups were apparent. The first with symmetrical and diffuse 
thickening of the mucosal folds of the duodenojejunal region. 
The edges of the folds were irregular, with a "rat-bite" or 
 postage-stamp edge-like" appearance. The second group was 
characterized by a marked infiltrative nodular pattern. The folds 
were distorted and eccentric nodules were noted. In addition, 
intestinal walls were thickened and loops were separated by 
mesenteric lymph node masses. This entity should be kept in 
mind when proximal intestinal thickening and nodularity are 
noted and other entities such as celiac disease, lymphangiecta- 
Sia, amyloidosis, eosinophilic enteritis, histoplasmosis, mast- 
cell disease, giardiasis, Whipple’s disease, or Waldenstróm's 
disease are considered. 


Asher Nov 


Antacid titration in the prevention of acute gastrointestinal 
bleeding. A controlled, randomized trial in 100 critically Ill 
patients. Hastings PR, Skillman JJ, Bushnell LS, Silen W N 
Engl J Med 298:1041-1045, May 11, 1978 


This interesting study involved randomization of 100 critically 
ill patients to receive or not receive antacid prophylaxis to try to 
prevent gastrointestinal bleeding. Patients had severe respira- 
tory failures, sepsis, peritonitis, and other severe illnesses. 
Patients with burns, gastrointestinal surgery, or active gastroin- 
testinal bleeding were excluded from study. Antacids were 
administered by nasogastric tube on an hourly basis to reduce 
the gastric acidity to a pH above 3.5. Bleeding was measured by 
guaiac test on the nasogastric aspirates. Overall, there was a 
highly significant decrease in the frequency of gastrointestinal 
bleeding in the patients given the antacid treatment. Complica- 
tions of the therapy were principally those of diarrhea, regurgi- 
tation, and elevation of serum magnesium levels in a few 
patients. For many clinicians it is gratifying to see this control 
study confirming the utility of a therapy which has become 
common practice in many medical centers. Because of the 
emergence of cimetidine as an alternate therapy for preventing 
ulcer bleeding in these patients, it is nct clear which of these 
two types of therapy is best for the severely stressed acutely ill 
hospitalized patient. 


David C. Dale 
Department of Medicine 
University of Washington 


Prophylactic doxycycline for travelers' diarrhea. Results of a 
prospective double-blind study of Peace Corps volunteers in 
Kenya. Sack DA, Kaminsky, DC, Sac RB, Itotia JN, Arthur RR. 
Kapikian AZ, Orskov F, Orskov | N Engl J Med 298:758-763. 
April 6, 1978 


Travelers' diarrhea often turns a romantic trip to an exotic 
locale into a miserable experience. For many years the cause 
for this misery was unknown. Recent studies, however, indicate 
that enterotoxigenic Escherichia coli are the most common 
causative agents in many parts of the world. In this study 
conducted on Peace Corps volunteers in Kenya, the efficacy of 
doxycycline (100 mg/day) was evaluated in the prevention of 
travelers’ diarrhea in a randomized control study. The Peace 
Corps volunteers took either doxycycline or an identical placebo 
and maintained a diarrhea diary. When the code was broken, it 
was clearly shown that the doxycycline was effective in prevent- 
ing this illness. Interestingly, the protective effective of the 
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antibiotics seem to persist for about a week after the drug is 
discontinued. In this study no problem with the emergence of 
resistant organisms was observed. The authors conclude that 
this form of antibiotic treatment is effective but cautioned that 
their study is a relatively small one from only one geographic 
area. They also caution that children with growing bones and 
teeth may be adversely affected by this form of prophylaxis and 
many other long term effects of chronic doxycycline may be yet 
unknown. 


David C. Dale 
Department of Medicine 
University of Washington 


Dose response to intramuscular glucagon during hypotonic 
radiography. Miller RE, Chernish SM, Brunelle RL, Rosenak BD 
(Indiana University, School of Medicine, Indianapolis, Indiana 
46202). Radiology 127:49-53, April 1978 


In a study to determine a dose response to glucagon during 
hypotonic duodenography, 15 male and female volunteers re- 
ceived placebo and 0.25 mg, 0.5 mg, 1 mg and 2 mg glucagon 
intramuscularly, double-blind and cross-over. When 0.25 mg 
glucagon was given, the onset of drug effect was approximately 
13-18 min: the mean duration of moderate hypotonicity was 
approximately 4-7 min. The larger the dose, the greater the 
duration of drug action. When 2 mg glucagon was given, the 
onset of drug effect occurred in approximately 4-7 min; the 
mean duration of moderate hypotonicity was 22-32 min. There 
were no changes in pulse or blood pressure attributable to the 
drug with these doses, and reports of nausea and diarrhea did 
not increase significantly until a dose above 1 mg was given. 
One mg glucagon given IM is useful in hypotonic upper GI 
radiographic examinations. The onset of hypotonicity was 8-10 
min with a duration of 12-27 min when this dose was given. Few 
reports of side effects were attributable to this dose. 


Author Abstract 


Pediatric Radiology 


The right paratracheal stripe in children. Savoca CJ, Brasch 
RC, Gooding CA, Gamsu G (380-M, University of California, San 
Francisco, California 94143). Pediatr Radiol 6:203-207, Feb 
1978 


On frontal chest radiographs, the thin, soft tissue density 
between the trachea and adjacent right lung is referred to as 
the right paratracheal stripe. It is less frequently measurable in 
children than in adults, particularly if there is slight rotation into 
the left anterior oblique position. Studies of 150 normal chest 
films in children 5 months to 15 years found the range of normal 
to be 0.5 to 3.0 mm. Measurements of 4 mm or greater were 
found in patients with diseases of the trachea, the mediastinum, 
or the pleura. 


B. J. Wood 


Surgical advances in the treatment of lesions of the pediatric 
airway: the role of the carbon dioxide laser. Healy GB, McGill 
T, Strong MS (Department of Otolaryngology, Children’s Hos- 
pital Medical Center, 300 Longwood Avenue, Boston, Massa- 
chusetts 02115). Pediatrics 61:380-383 1978 


The carbon dioxide laser has enabled microsurgery to be 
accomplished in the pediatric airway transorally and transnas- 
ally. Choanal atresia, papillomas, hemangiomas, vocal cord 
nodules, polyps, and tracheal stenosis are among the lesions 
amenable to this form of treatment. Postoperative edema is 
minimal and there is little bleeding and minimal scarring. 


B.J. Wood 


CT whole-body scanning in pediatric radiology. Pedersen KD, 
Jensen J, Hertz H (X 2023, Rigshospitalet, Blegdamsvej, DK- 


2100 Copenhagen, Denmark). Pediatr Radiol 6:222-229, Feb 
1978 


A total of 57 examinations were performed in 28 children, 
aged 10 months to 14 years. Evaluation of tumor location, 
spread, anc response were the most common uses. Respiratory 
motion was not found to be a problem, but intestina! peristalsis 
was, and an antiperistaltic drug was felt to be essential. Scan- 
ning of the abdomen produced a skin dose of 3.0 rad, and a 
gonada dose of 2.4 rad. For uncooperative patients, sedation 
or general anesthesia was found necessary. 


B. J. Wood 


Imperfcrate anus and colon calcification in association with 
the prune belly syndrome. Morgan CL, Grossman H, Novak R. 
(Box 3334. Duke University Medical Center, Durham, North 
Carolina 27710). Pediatr Radiol 7:19-21, April 1978 


Two patients with the prune belly syndrome demonstrated 
colon calcifications and anorectal malformations. Bladder out- 
let obs-ruction was present in both cases. Calcifications were 
also found in the renal collecting system and bladder of one 
patient Nc fistula was demonstrated between the geaitourinary 
tract and bowel in either infant at autopsy. The calcification in 
the colon end urinary tract is probably secondary to stasis. 


Author Abstract 


Thoracéc and lumbar dural ectasia in a two-year-old boy. Katz 
SG. Grunebaum M, Strand RD (Children's Hospital Medical 
Center 300 Longwood Avenue, Boston, Massachusetts 02115). 
Pediatr Radiol 6:238-240, Feb 1978 


Mult ple paraspinal masses and widening of the interpedicu- 
late distance in the thoracic and lumbar spine were noted in a 2- 
year-old male presenting with failure to thrive ard multiple 
minor anomalies. Metrizamide myelography showed the masses 
to be due to dural protrusions, and the spinal canal widening to 
be due:to a dilated subarachnoid space. There was ro evidence 
of neucofibromatosis. 


B. J. Wood 


intraluminal calcifications in the small bowel cf newborn 
infants with total colonic aganglionosis. Fletcher BD, Yulish 
BS (Dvision of Pediatric Radiology, University -ospitals of 
Cleveland. University Circle, Cleveland, Ohio 4410€). Radiology 
126:451-455, Feb 1978 


The aufhors present four newborn infants whc presented 
with symptoms of small bowel obstruction and abdominal 
calcificatiens. These calcifications were mostly noted in the 
right ower quadrant. They were multiple, punc-ate, round 
particles of 4-6 mm diameter. Barium enema demonstrated 
microcolon. At surgery, calcification was found to De intralumi- 
nal ard histology showed total colonic aganglionosis. Other 
reports of intraluminal calcification in the newborr have been 
associated with intestinal stenosis or atresia, one case of 
functiona! ileal obstruction, and in patients with imperforate 
anus. intraluminal calcification associated with long segment 
aganglionosis are assumed to be secondary to s'asis. When 
intraluminal calcification is suspected, the diagnosis of total 
colonic aganglionosis or small bowel atresia shou!d be consid- 
ered. 


Asher Nov 


Renal transplantation in children ages 1 to 5 years. Hodson 
EM, Najarian JS, Kjellstrand CM, Simmons RL, Mauer SM (Box 
491, Department of Pediatrics, University of Minnesota, Minne- 
apolis, Minnesota 55455). Pediatrics 61 :458-464, 1378 


The authors report their experience with 23 rena transplants 
in 21 children aged 1-5 years. Most of the patients had a one 
stage bileteral nephrectomy and splenectomy and transplanta- 
tion. Eighteen children received transplants from a living related 
donor: 14 received cadaver grafts. Four children died, three of 
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infection and one of rejection. Rejection caused loss of the 
graft in five patients, two of whom were retransplanted. Children 
with normal renal function grew after the transplant and in 
some, this was accelerated during the first posttransplant year. 
The authors conclude that transplantation under 1 year of age 
is usually not successful but that the results in the 1-5 year age 
group parallel those in older children with accumulative survival 
2 and 4 years following living related donor transplantation of 
94% and 76%, respectively. 


B. J. Wood 


Prolonged prostaglandin E: infusion in an infant with cyanotic 
congenital heart disease. Lewis AB, Lurie PR (Division of 
Cardiology, Childrens Hospital of Los Angeles, 4650 Sunset 
Boulevard, Los Angeles, California 90027). Pediatrics 61:534- 
536, 1978 


Prostaglandin E, has been used on a short-term basis in 
patients with severe or complete right-sided obstructive lesions 
to increase the pulmonary blood flow and systemic oxygena- 
tion. The authors report intravenous infusion of prostaglandin 
E: for 29 days in a 1,010 g infant with a severe tetralogy of 
Fallot. Patency of the ductus arteriosus was achieved until 
surgery was performed. 


B. J. Wood 


Ultrasonics 


Ultrasonic detection of nonopaque renal calculi. Pollack HM. 
Arger PH, Goldberg BB, Mulholland SG (University of Pennsyl- 
vania Hospital, Philadelphia, Pennsylvania). Radiology 127:233- 
237, April 1978 


Four patients with five nonopaque renal calculi composed of 
uric acid were examined by ultrasound. The calculi varied in 
size from a 1.5 x 1.5 cm intrapelvic stone to a staghorn calculus 
measuring 4 cm. All stones were satisfactorily imaged by ultra- 
sound, allowing a diagnosis of nephrolithiasis to be made with 
confidence in each case. In two patients with poor excretion on 
urography, the diagnosis was not suspected prior to the ultra- 
sound examination. The authors feel that ultrasound has great 
potential value in the investigation of nonopaque filling defects 
of the renal pelvis and in patients with urographic nonvisualiza- 
tion who have a high risk of uric acid lithiasis. 


Author Abstract 


Parathyroid ultrasonography. Sample WF, Mitchell SP, Bled- 
soe RC (UCLA Center for the Health Sciences, Los Angeles, 
California). Radiology 127:485-490, May 1978 


Gray scale ultrasound was used to evaluate patients with 
primary hyperparathyroidism. Twenty-one of the 25 parathyroid 
glands shown pathologically and anatomically to be greater 
than 5 mm in diameter were identified and varied between 6 and 
15 mm. Although the nosological sensitivity was poor, the false- 
positive rate was low. Important anatomical limitations and 
pitfalls are described. The role of ultrasonography is compared 
to that of other noninvasive diagnostic modalities and related to 
specific clinical situations and surgical approaches. 


Author Abstract 


Adrenal ultrasonography. Sample WF (UCLA Center for the 
Health Sciences, Los Angeles, California). Radiology 127:461- 
466, May 1978 


A 95% diagnostic accuracy was obtained in the prospective 
evaluation of 81 adrenal glands in 59 patients using gray scale 
ultrasound. Modifications of the scanning technique are de- 
scribed. A coronal plane is used on the left passing through the 
aorta and left kidney while the longitudinal section on the right 
side is evaluated scanning perpendicular to the right adrenal 
gland using the liver as a window. Further modifications and 


limitations of the technique as well as the role of ultrasound in 
relation to other noninvasive imaging modalities are discussed. 


Stephen J. Carter 


Ultrasonic study of the normal and dilated biliary tree. Weill F, 
Eisencher A, Zeltner F (University Hospital, 2 Place St. Jacques, 
25000 Besancon, France). Radiology 127:221-224, April 1978 


With the advent of real time scanners, segments of the normal 
biliary tree can now be seen regularly. Normally, the biliary 
junction is narrower than the portal vein or the portal division. 
With early dilatation of the bile ducts the diameters of the two 
systems tend to equalize. Thus, the presence of two parallel 
ducts with similar diameters is pathologic. As the dilatation of 
the biliary tree progresses, the portal system may become 
flattened, thus reversing the initial proportion between the 
diameter of the biliary junction and that of the biliary tree. 


Author Abstract 


Ultrasonography in the management of unexplained renal 
failure. Winston M, Pritchard J, Paulin P (VA Wadsworth Hos- 
pital, Los Angeles, California 90073). JCU 6:23-27, Feb 1978 


The utility of renal echography in the evaluation of the patient 
with unexplained acute renal failure is illustrated by the authors 
with four cases of hydronephrosis, one case of previously 
undiagnosed polycystic kidney disease, one of bilateral renal 
artery thrombosis (normal appearing kidneys on the echogram), 
and one of small end stage kidneys secondary to glomerulone- 
phritis. In each case, the excretory urogram was of limited or no 
value, because of poor or no visualization of the kidneys. The 
ability of the echogram to accurately demonstrate renal size, 
anatomy, and especially the presence or absence of a dilated 
collecting system in the face of renal failure, was extremely 
helpful in planning further diagnostic procedures or treatment. 


John D. Denney 


Radiation Oncology 


Remineralization of enamel by a saliva substitute designed 
for use by irradiated patients. Shannon IL, Trodahl JN, Starcke 
EN (Oral Disease Research Laboratory, Veterans Administra- 
tion Hospital, 2002 Holcombe Boulevard. Houston, Texas 
77211). Cancer 41:1746-1750, May 1978 


The authors describe the use of a saliva substitute, VA- 
OraLube in 125 xerostomic patients. The viscosity and electro- 
lyte concentration are adjusted to approximate stimulated 
whole saliva. Also, microhardness measurements were accom- 
plished on 60 extracted human bicuspids. Clinical acceptance 
by the xerostomic patients over the 4 month test period was 
very high. Subjective relief of intraoral soft tissue problems was 
virtually universal. The capacity of the saliva substitute to 
reharden enamel could be compared to that of fresh human 
whole saliva with fresh saliva exerting a 7.3% rehardening affect 
in two groups of teeth versus 5.596 and 5.296 for OraLube 
rehardened enamel. 


Herbert C. Berry 


The relation between estrogen receptors and response rate to 
cytotoxic chemotherapy in metastatic breast cancer. Lippman 
ME, Allegra JC, Thompson EB, Simon R, Barlock A, Green L, 
Huff KK, Do HMT, Aitken SC, Warren R (10/6B02, Medicine 
Branch, National Cancer Institute, National Institutes of Health, 
Bethesda, Maryland 20014). N Engl J Med 298:1223-1228. June 
1, 1978 


A retrospective study is described in which the authors 
attempt to define a relationship between lack of estrogen 
receptors and likelihood of response rate to cytotoxic chemo- 
therapy in 70 patients with metastatic or surgically unresectable 
primary breast cancer. Of the 45 patients with low or absent 
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estrogen-receptor values, 34 had objective responses to chemo- 
therapy . Of the remaining 25 patients with positive estrogen- 
receptors, only three had responses to chemotherapy (p < 
0.0001). The two groups were compared with regard to several 
characteristics including age, menopausal status, number of 
sites involved, prior therapy, and median time from first recur- 
rence to chemotherapy without showing any significant differ- 
ences. Objective response rate to cytotoxic chemotherapy as a 
function of visceral disease was also examined. The total of 19 
of 25 receptor-positive patients had visceral involvement, as 
compared with 20 of 45 receptor-negative patients (76 versus 
4495) (P — 0.025). The authors demonstrate that this difference 
in visceral involvement did not account for the difference in 
response to chemotherapy between estrogen-negative and pos- 
itive patients, however, since estrogen receptor-positive pa- 
tients with visceral disease had response rates in two of 19 
patients versus 10 of 20 patients in the estrogen negative group 
with visceral disease. The authors conclude that estrogen re- 
ceptor values are an important predictor of the response to 
cytotoxic chemotherapy in patients with metastatic breast can- 
cer. 


Herbert C. Berry 


Anterior resection and primary anastomosis following high 
dose preoperative irradiation for adenocarcinoma of the recto- 
sigmoid. Stevens KR, Fletcher WS, Allen CV (Department of 
Radiation Therapy, University of Oregon Health Sciences Cen- 
ter, 3181 S.W. Sam Jackson Park Road, Portland, Oregon 
97201). Cancer 41:2065-2071, May 1978 


Thirteen patients are described with adenocarcinoma of the 
rectum and sigmoid who were treated at the University of 
Oregon Health Sciences Center with 5,000 rads preoperative 
irradiation of the pelvis followed by anterior resection and 
primary anastomosis. Anterior resection and primary anasto- 
mosis was performed 4 to 8 weeks following completion of 
irradiation. A temporary colostomy was used in some patients. 
In no instance was the superior resection line irradiated, how- 
ever, the inferior surgical resection line was within or very near 
the edge of the irradiation field in 10 patients. This group of 
preoperative irradiated patients is compared to a group of 79 
patients treated from 1960 to 1976 which serve as a historic 
control. Eighteen of the 79 surgery only patients had complica- 
tions, six of these fatal. Six of the group of 13 preoperatively 
irradiated patients had complications, none of which were fatal. 
None of the test group of patients had local pelvic recurrence 
versus seven of the control group. The incidence of anastomotic 
leaks and abdominal wound complications was similar. The 
authors stress that if the irradiated rectum is considered for 
forming the anastomosis, a temporary protective colostomy 
should be strongly considered at the time of surgery. 


Herbert C. Berry 


The management of clinical stage | endometrial carcinoma. 
Salazar OM, Feldstein ML, DePapp EW, Bonfiglio TA, Keller BE, 
Rubin P, Rudolph JH (University of Rochester Cancer Center, 
601 Elmwood Avenue, Rochester, New York 14642). Cancer 
41:1016-1026, March 1978 


The authors present a retrospective of analysis of 307 patients 
with clinical stage | endometrial carcinoma. Treatment was 
broken down into surgery, surgery followed by irradiation, 
preoperative irradiation, or x-ray therapy only. The pathologic 
grade of the tumor was the main prognosticator in this group of 
patients, the depth of myometrial invasion being directly related 
to the tumor grade. Uterine size was less significant than tumor 
grade. The authors found that when irradiation was employed 
preoperatively, the pelvic failure rate was 7%, being significantly 
lower (P < .05) than when radiation followed surgery (11%). 
They noted a significantly lower (P < .05) rate of pelvic recur- 
rence (396) in patients treated with preoperative external pelvic 
irradiation than in those treated with initial surgery (1396), and 


even with preoperative internal applications (8%). The incidence 
of pelvic recurrence was 2296 when irradiation alone was 
utilizec for treatment. The 5-year survival for the group of 
patients treated with irradiation alone was 60% anc the 5-year 
survive! for those receiving preoperative external irradiation 
was 87%. Those treated with initial surgery or preoperative 
intracevitary radiation had 5-year survivals of 8096. Overall, 5- 
year survivals by grade were 96% (grade |), 87% (grade ll), and 
70% (grade Ill). The authors feel that preoperative irradiation 
shoulc be employed, particularly external pelvic irradiation, for 
stage I, grades Il and lll, whereas surgery alone is adequate for 
stage |. grade | endometrial carcinoma. 


Herbert C. Berry 


Cushing's disease selective transsphenoidal resection of pi- 
tuitary microadenomas. Tyrrell JB, Brooks RM, Fitzgerald PA, 
Cofoic PB, Forsham PH, Wilson CB, (Metabolic Research Unit, 
1143 HSW , University of California, San Francisco, California 
94143). N Engl J Med 298:753-758, April 6, 1978 


The authors undertook transsphenoidal microsurgical pitui- 
tary exploration in 20 consecutive patients wit? Cushing's 
disease, eight of whom had normal sellar polytomography. At 
transs »henoidal microsurgical exploration of the sella turcica, 
17 pat ents had intrasellar abnormalities; 14 with obvious pitui- 
tary microadenomas. An additional eighteenth case had no 
intrasellar abnormality located but total hypophysectomy was 
performed as opposed to selective resection in the previous 17. 
Histologically confirmed pituitary adenomas occurred in 83% of 
these !8 patients in whom sellar extraction was carried out. The 
nineteenth and twentieth patients were considered technical 
failures and no specimens were obtained. Surgical complica- 
tions were minimal. In the total series of 20 patients, hypercor- 
tisolism was corrected in 85%. Seventeen patients who under- 
went selective tumor removal have all had preservation of 
anterior pituitary function, except for the induction of ACTH 
deficiency in one patient. Follow-up was generally 2-6 months 
postoperative. However, six patients were followed for 1 year or 
longe-. Further follow-up will be required to assess final results. 
The authors’ current concept is that in the great majority of 
patierts, ACTH hypersecretion by a primary pituitary tumor is 
the initiating event that results in hypercortisolism, suppressing 
hypotralamic secretion of corticotropin-releasing ‘actor. They 
feel their results do not support the conclusion that the more 
radice! approach of total hypophysectomy is indicated, since 
selective adenoma resection rapidly corrected hypercortisolism 
in the majority of their patients. 


Herbert C. Berry 


Abno'rmral CT scans of the brain in asymptomatic children with 
acute lymphocytic leukemia after prophylactic treatment of 
the central nervous system with radiation and intrathecal 
chemotherapy. Peylan-Ramu N, Poplack DG, Pizzo PA, Ador- 
nato 3T, Di Chiro G (D. G. Poplack, Building 10, Room 3B-03, 
Natioaal Institutes of Health, Bethesda, Maryland 20014). N 
Engl J Med 298:815-818, April 13, 1978 


The authors report the results of routine posttreatment CT 
scanning for all surviving patients in continuous hematologic 
and central-nervous-system remission following treatment for 
acute lymphocytic leukemia. Treatment consisted of POMP 
chemotherapy followed by central nervous system prophylaxis 
with eranial irradiation and intrathecal chemotherapy. A total of 
2,40C rads from a 6 MeV linear accelerator was delivered to the 
cranial vault in fractions of 200 rads per day. Patients were 
randomly allocated to receive either intrathecal cytosine arabi- 
nosice or intrathecal methotrexate during the period of cranial 
irradiation and systemic consolidation. A total of 32 patients 
ranging in age from 1 to 16 years were evaluated with the 
interval from the initiation of prophylaxis to the time of scanning 
differing among patients from 19 to 67 months. 
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Four types of CT abnormalities were noted in the patients 
who received central-nervous-system prophylaxis i.e. ventricu- 
lar dilatation, areas of decreased attenuation coefficient, intra- 
cerebral calcifications and subarachnoid-space dilatation. How- 
ever, areas of decreased attenuation coefficient and intracere- 
bral calcification were found only in patients who had received 
intrathecal methotrexate. Mild central-nervous-system dysfunc- 
tion was detected in seven patients but did not correlate the 
presence of tomographic abnormalities. The authors suggest 
that a reappraisal of current approaches to central nervous 
System prophylaxis should be considered in view of the finding 
of CT abnormalities in 53% of this group of asymptomatic 
patients. 


Herbert C. Berry 


Radiobiology 


A search for an effect of ultrasound alone and in combination 
with x-rays on chromosomes in vivo. Harkányi Z, Szollár J, 
Vigvári Z (Radiological Clinic of Semmelweis Medical Univer- 
sity, 1082 Budapest, Ullói üt 78/a, Hungary). Br J Radiol 51:46- 
49, Jan 1978 


The biological effects of ultrasound depend primarily on the 
applied frequency, intensity, and duration of exposure. The 
most important factor amongst these physical parameters is 
intensity, which is about one hundred times greater in the 
therapeutic applications of ultrasound than in ultrasonic diag- 
nostic techniques. 

Experiments were designed to establish whether ultrasonic 
doses in the therapeutic range, using 0.1, 0.5 and 1.0 W/cm? 
respectively, would cause demonstrable chromosomal damage 
in the marrow cells of insonicated mice. Groups of mice were 
insonicated at these intensities using a therapeutic apparatus at 
800 KHz, set for continuous emission, and with a 2 cm diameter 
probe. All groups were insonicated for 5 min. The mice were 
killed at 24 hr and chromosome aberrations were assessed 
partly microscopically and partly using microphotographs of 
bone marrow. On evaluation chromosome aberrations were not 
significantly increased after insonication with these three differ- 
ent intensities. In contrast a "control" group receiving 50 R 
whole body irradiation showed clearly demonstrable chromo- 
somal aberrations. Further groups of mice were insonicated at 
similar intensities and then received 50 R 2 hr later. Ultrasonic 
pretreatment did not increase the effects of irradiation signifi- 
cantly. 


T. Noel K. Allan 


Book Reviews 


Emmett's Clinical Urography, 4th ed. Edited by D. M. Witten, G. H. Myers, Jr., and D. E. Utz. Philadelphia: Saunders, 


2,250 pp., 1977. $125 (3 vol. set) 


The rapidly changing spectrum of medical knowledge is 
again documented in this fourth edition of the classic of urora- 
diology which has grown to 2,250 pages during the 6 years 
since the third edition. New chapters include: Renal Mass 
Puncture and Percutaneous Translumbar Pyelography; Tech- 
niques and Applications of Sonography and Computed Tomog- 
raphy; Renal Failure and Renal Parenchymal Disease. These 
chapters address areas of new knowledge and are well written 
with an excellent choice of illustrations. The capabilities of the 
new techniques are discussed; however, their limitations and 
now to utilize them practically and efficiently in a urologic 
workshop remains a quandary for the individual clinician. 

The technical aspects of urographic diagnosis are now pre- 
sented in the first six chapters. Some of the recommended 
methods described are subsequently contradicted by other 
authors (e.g., the use of antihistamines in excretory urography 
and radiographic recording of cinecystourethrograms). 

All of the remaining 11 chapters have been thoroughly up- 
dated including an emphasis on normal variations as a cause of 


serious interpretive errors. Throughout all volumes the single 
most important advance in clinical urography in the past dec- 
ade, th» ability to image and evaluate the renal parenchyma, is 
given appropriate attention. The chapter on infecticus diseases 
has been greatly improved including discussions of new con- 
cepts such as the role of intrarenal reflux. 

The editors have achieved their goal of a compendium of 
useful nformation and illustrations balancing diagnostic imag- 
ing techniques with clinical urology in a manner that will serve 
both as a textbook and handy reference for the student or an 
atlas for the busy practitioner. They have succeeded well in 
making the third edition obsolete. 

The number of editorial and publishing errors is surprisingly 
low for a scurce of this magnitude. Of the estimated 4,000 or so 
images portrayed, only two of them are upside down (p. 487). 


Lecn A. Phillips 
University of Washington 
Seattle, Washington 98195 


S.I. Units in Medicine. An Introduction to the International System of Units with Conversion Tables and Normal 
Ranges. By H. Lippert and H. P. Lehmann (translated by H. L. Lehmann). Baltimore: Urban & Schwarzenberg, 211 


pp., 1978. $14.50 


As described in its subtitle, this is an introduction to the 
International System of Units (Systems Internationale d' 
Unite's). Quantities and normal ranges referenced are those 
encountered in clinical chemistry. 

The volume is well printed and assembled in ring binder style 
to stay conveniently flat when open on the laboratory bench or 
desk. The text begins with a history of the development of units 
leading to the development of the SI system. This system is 
composed of seven basic metric units and units coherently 
derived from them. The resulting numbers may be simplified by 
designating decimal multiples or fractions of the units with 
appropriate prefixes. In such a system there is only one unit for 
pressure and no conversion factors are required. At the moment 
there are some 14 incoherent units of pressure in use in the 
United States with an appropriate matrix of conversion factors. 

In 1973, Congress passed the Metric Conversion Act which 
endorsed the setting up of a Metric Board to coordinate and 
plan the voluntary use of the metric system and thus to provide 
the legal basis for the voluntary adoption of the SI system in the 
United States. 

The authors reference the concern expressed in American, 
British, and German literature regarding the difficulties and 
risks to patients attendant in the conversion. However, they also 
point out that conversion to the metric system for drug prescrip- 
tions in Britain during the 1950s produced no such problem and 


that trial of SI units in two large Canadian hospitals was 
achieved without difficulty or gross expense. The effects on the 
units employed in different branches of medicine are reviewed, 
and selected resolutions and legislation are reproduced. 

Corcern among physicians appears to center on the report- 
ing of clinical laboratory results. This book is intended to meet 
that concern by providing conversion tables from the present 
incoherent units to those of the coherent SI system for the most 
commonly reported substances. The tables are of interest for 
another reason, since their compilation included a review of the 
published data on normal values. The tables are color coded to 
indicate if the values are normal to all authors, to some, or 
defini-ely not in any reportedly normal range. 

The-adoction of SI units in American medicine is under active 
discussion, but without prejudging the outcome a decade or so 
of familiarization will be necessary for its accomp ishment. For 
some time old and new units may be published together. This 
bock gives an excellent resume of the background, relevant 
legislation, and discussions that have taken place. It will be a 
valuable reference for those reading the international literature 
whicF wil! convert to SI units more rapidly. 


Peter Wootton 
University of Washington 
Seattle, Washington 98195 


New Methods in Tumor Localization. Edited by Y. Maruyama. Lexincton University of Kentucky Press, 333 pp., 1977. 
$7.95 plus $1.30 postage (available from: Radiation Medicine, University of Kentucky, A. B. Chandler Medical Center, 


800 Rose St., Lexington, KY 40506) 


This text has been adapted from proceedings of the meeting 
on New Methods of Tumor Localization in Lexington in October 
1976. The text is divided into four sections: Ultrasound in Tumor 
Localization, Radionuclides in Tumor Localization, New Meth- 
ods in Radionuclide Tumor Localization, and Computerized 


Tomcgraohy in Tumor Localization. At the beginning of each 
section, an initial chapter or chapters describes the instrumen- 
tation used in each of the imaging procedures and the normal 
anatcmy as visualized by each procedure. The ultrasound sec- 
tion iacludes an excellent chapter which reviews quality control. 
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In the Radionuclide Tumor Localization section, a chapter 
describes basic radiopharmacology. These initial chapters are 
very informative and provide background information for a 
thorough understanding of the more detailed chapters in each 
section. 

Each section contains chapters which review the present 
Clinical applicability of these imaging techniques. Also dis- 
cussed are experimental imaging applications which may even- 
tually become routine. Several important chapters compare the 
Clinical usefulness of ultrasound, nuclear medicine imaging, 
and computed tomography imaging, especially for the detection 
of intracranial disease and radiation therapy treatment plan- 
ning. 


Most of the illustrations are of very good quality. There is no 
index, but a thorough bibliography is provided at the end of 
each chapter. 

This text should be a valuable asset to oncologic surgeons, 
radiation and medical oncologists, and a wide variety of other 
specialists because it provides up-to-date information on diag- 
nostic techniques used in the evaluation and management of 
cancer patients. Clinical cancer researchers may also find this 
text of value since it may suggest new techniques to assist in 
tumor localization. 


Larry D. Greenfield 
City of Hope National Medical Center 
Duarte, California 91010 


Cross-sectional Anatomy—An Atlas for Computerized Tomography. By R. S. Ledley, H. K. Huang, and J. C. 
Mazziotta. Baltimore: Williams & Wilkins, 330 pp., 1977. $69.95 


Although a reviewer usually does not mention the cover of a 
book, | must note that the vibrant fuchsia and gold cover of this 
book will not allow it to be misplaced or overlooked on the 
library shelf. 

The atlas is organized into ten parts: (1) cranium—25° to 
orbital-meatal line; (2) orbit — 15° to orbital-meatal line; (3) lower 
face and neck to T1; (4) chest — T2-T12; (5) upper abdomen — 
T12-L4; (6) lower abdomen —L4-sacrum; (7) male pelvis — pelvic 
brim to upper thigh; (8) female pelvis— pelvic brim to upper 
thigh; (9) upper extremities; and (10) lower extremities. 

The computed tomographic scans were obtained from nor- 
mal volunteers with an ACTA scanner 0100 for most sections. 
Some of the head sections were obtained with a 0200 fast 


scanner. The orientation of the images will make radiologists | 


comfortable (i.e., the right side of the image is on the viewer's 
left). The black and white and color CT images were photo- 
graphed directly from the ACTA scanner television monitor, and 
the television raster lines are sometimes distracting due to the 
magnification used for publication. However, the adjacent color 
images save the day in those instances. 

The format of the atlas consists of two facing pages for each 
of the 168 levels illustrated. The right hand side, upper half, is a 
color CT image; the lower half is the corresponding black and 


white version. The left page lower half is a line drawing identify- 
ing the anatomic structures of the corresponding CT image; the 
upper left half of the page contains a radiograph of the region 
with a linear marker indicating the level of the CT cut with an 
adjacent line drawing frequently at 90° to the radiograph for 
further aid in orienting the level under stucy. 

The line drawings labeling the anatomy of the CT images are 
easy to read, clearly delineated, and correctly oriented. This is 
a marked improvement over many other atlases that have 
adapted diagrams from Eycleshymer and Shoemaker that re- 
quire a road map, magnifying glass, and frequently a mirror for 
Orientation to the CT images. In addition to a regular index, 
there is an anatomic structure index which aids in rapid locali- 
zation of specific images. 

This volume will be a well used asset in the library of radiology 
residents as well as practicing CT users, especially for the body 
sections. CT technologists at my institution also have found the 
atlas to be stimulating educationally, and helpful because it 
indicates and includes the proper levels for initial CT examina- 
tions. 


Sidney M. Hechct 


2021 S.W. 82nd Place 
Miami, Florida 33155 


Neuroradiology Case Studies: 110 Case Histories Related to Neuroradiology. By A. E. George, B. Derby, and N. E. 
Chase. Flushing, N.Y.: Medical Examination Publishing Co., 383 pp., 1977. 


According to the authors, facts are remembered and knowl- 
edge is gained best at the bedside. The case history quiz format 
is closest to the bedside technique. 

A total of 110 case studies are presented in a ring-bound soft 
cover volume. A short history with pertinent neurologic findings 
is given followed by radiographs of generally excellent quality. 
Multiple-choice questions referable to radiographic detail, a 
differential diagnosis, and the case diagnosis are followed by 
the answers, including a concise readable discussion and 
current references. 

The table of contents is organized by case history. The index 
is organized as to diagnosis and anatomy. The cases are mostly 
based on cerebral angiography, although many CT scans are 
included. Also covered are the major neuroradiologic changes 


seen on myelography, in the skull, and involving the spine. 
Several examples of tomography and pneumoencephalography 
are presented. 

This volume is relatively free of printing errors. The most 
serious error is a shifting of the radiographs for cases 18 and 
19. 

| think the authors' intent has been admirably met. This book 
would be of most interest and benefit to resident physicians in 
the neurosciences, although general radiologists, neurologists, 
and neurosurgeons certainly would find value in it. 


Richard A. Flom 
St. Joseph's Hospital 
Phoenix, Arizona 85013 


Atlas of Polytome Pneumography: With Particular Reference to the Midline Ventricles of the Brain. By T. El Gammal 
and M. B. Allen with assistance of P. Dyken. Springfield, Ill.: Thomas, 386 pp., 1977. $39.50. 


This book deals with the normal and abnormal anatomy of 
the cerebrospinal fluid pathways as studied by polytome pneu- 
mography. It is divided into six chapters: Introduction and 
Technique; Normal CSF Pathways; Atrophy; Hydrocephalus; 
Intrasellar Subarachnoid Recess—Sellar and Suprasellar Le- 


sions; and Metasellar Mass Lesions—Herniations. Some 114 
pages are devoted to normal anatomy of cerebrospinal fluid 
pathways; 76 pages are assigned to the chapter on hydro- 
cephalus which includes the usual causes. The bibliography 
consists of only two pages (60 citations). 
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This atlas clearly establishes the expertise of the authors in 
polytome pneumography. The illustrations demonstrating the 
normal and abnormal cerebrospinal fluid pathways change from 
good to excellent. Legends to the illustrations are sufficiently 
explanatory. Considering that this is not a textbook, the authors 
have achieved considerable success in outlining the salient 
features of disease processes. 

In the present era when cranial computed tomography has 
established itself as a reliable means of detecting central nerv- 
ous system pathology, sophisticated pneumography may still 
be needed to detect, among other disease processes, mass 
lesions in the brain stem, in and around the aqueduct, and in 
the sellar-parasellar region. To this end, this atlas will be a 
useful reference. 


My mir or criticism is that there is some repetition tparticularly 
in the cFapter on normal cerebrospinal fluid pathways). This 
could have been easily avoided, resulting in a somewhat smaller 
and less costly volume. 

Because most of the information can be obtained in text- 
books on neuroradiology, | feel that residents and general 
radiolag sts need not own a personal copy of this book. Medical 
libraries nay well acquire this volume for use by physicians with 
particula- interest in the neurosciences. 


Moham mad Sarwar 
University of Texas Meaical 3ranch 
Galveston, Texas 77550 


Obstetrical Diagnosis by Radiographic, Ultrasonic, and Nuclear Methods. Golden's Diagnostic Radiology, section 
10. Edited by J. A. Campbell. Baltimore: Williams & Wilkins, 207 pp. 1977. $29 


The radiology of clinical obstetrics is undergoing rapid evo- 
lution, with increasing dependence on ultrasonic techniques. 
This has produced a marked decrease in the reliance on more 
conventional radiographic techniques, contrast studies, and 
nuclear medicine, all of which are nicely discussed by Campbell 
and his contributing editors. Fred Mishkin states in his chapter 
on nuclear medicine that it serves as a chronicle of the birth, 
growth, maturity, and senescence of a technique. 

The authors of this new section of Golden's Diagnostic 
Radiology review the general areas of obstetrical radiology, 
concisely covering the more common problems and giving 
adequate updated references to those who wish to delve more 
deeply into a specific area. Campbell has written an informative 
review on antenatal radiation hazards, and there is an excellent 
introductory chapter on the use of diagnostic ultrasound by 
Alan Miyamota. 


The:q aality of some of the radiographic images is suboptimal, 
but generally quite adequate. | would suggest tha: the editors 
give thought to integrating the material in the future to provide 
the reader with a clearer picture of the value of cifferent 
diagn»s ic modalities used to study a particular problem. 

The tok will serve as a valuable introduction tc students of 
radiolooy and obstetrics, as well as to the praczitioner who 
wishes to review conventional techniques and gain an irtroduc- 
tion t» the newer ones, especially now when tecFnolagy is in 
such 7reasition. 


Caester J. Kay 
Park Zity dospital 
Bridgeport, Connecticut 06604 


Advances in Radiation Biology, vol. 7. Edited by J. T. Lett and H. Adler. New York: Academic Press, 442 pp., 1978. 


$45 


This volume is one of a continuing series of reviews aimed at 
keeping abreast of contemporary developments in the radiation 
biology field. Special articles, however, also are included to 
broaden the scope to related nonradiation areas. 

Article 1 is the Use of Purified Lesion-recognizing Enzymes to 
Monitor DNA Repair in Vivo by Malcolm C. Paterson. Topics 
covered include enzymatic repair mechanisms, conventional 
repair assays, experimental applications of enzymatic assays, 
and a compendium of lesion-specific endonucleases. This is an 
in-depth review of DNA repair mechanisms. The first part of the 
article will be of interest to nonspecialists because it includes 
an excellent discussion of the current understanding of types of 
DNA repair and the steps involved. A clearly written presentation 
of the various laberatory techniques used also is included. The 
compendium of lesion-specific endonucleases, however, will be 
of interest only to those specializing in the field. 

Article 2 is The Crucial Role of DNA Double-Strand Breaks in 
Cellular Radiobiological Effects by H. P. Leenhouts and K. H. 
Chadwick. These authors bring together their work on a molec- 
ular theory aimed at explaining the radiobiologic responses of 
eukaryotic cells to ionizing radiation. For their basic equation, 
a linear-quadratic dose model is used to describe the produc- 
tion of double-strand breaks which it is proposed lead to loss of 
cell reproductive integrity, chromosomal aberations, somatic 
mutations, and malignancy. A review of the literature shows 
good agreement between laboratory data and the responses 
predicted by the model. 

This linear-quadratic model is based on the concept that 
radiation can induce double-strand breaks in DNA by two 


differert modes of action. The double helix can be broken by 
two simultaneous interactions arising from the passage? of one 
ionizznc particle very close to the DNA, result ng in some 
doubiestrand breaks, the yield of which will be directly propor- 
tiona te the radiation dose. The double helix also can be broken 
by two -ime-independent interactions arising from the passage 
of tw» separate ionizing particles close to the DNA Thenumber 
of doulGe-strand breaks produced by this action of radiation will 
be proportional to the square of the radiation dose. The review 
will be of considerable interest to those concerned with the 
molecu ar biology of radiation effects, since it provides a unify- 
ing theory for explaining the mechanism of action of radiation 
at the Cll level. 

Aric 3 is Evaluating the Effects of lonizing Radiation on 
Aquetic Organisms by D. G. Blaylock and J. R. Trabalka. The 
authors review the aquatic radiation biology literature, mostly 
from 1£60 on. The material will be of interest to those working 
in the aquatic field and is of particular importance with respect 
to the »nvironmental impact of uses of nuclear energy. Data 
from a large number of different experiments and bological 
systems are covered. 

Arice 4, Applicability of Bacterial Models of DNA Repair and 
Reccvery to UV-irradiated Mammalian Cells by Roger R. Hewitt 
and 3&ymond E. Meyn, evaluates the applicability of Dacterial 
models of repair and recovery in mammalian cells. The authors 
first discuss repair of UV-induced DNA injury in bacterial cells 
and “hen review similar work with mammalian cels. The com- 
parisor indicates that the bacterial model is not strictly appli- 
cable t» repair mechanisms in mammalian cells. 
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Article 5, Electrophysiological Studies on Radiation-induced 
Changes in the Adult Nervous System by Makoto Sato, deals for 
the most part with work published between 1950 and 1969 and 
covers functional effects of radiation on the brain and the 
peripheral nervous system. Focus is on acute radiation effects 
and functional changes that are electrophysiologically demon- 
strable during exposure to ionizing radiation and will be of 
particular value to those working in the field of neurophysiol- 
ogy. 

Article 6 is The Repair of DNA Modified by Cytotoxic, Muta- 
genic, and Carcinogenic Chemicals by J. J. Roberts. This last 
article in the volume is a 286 page review which concentrates 
on work reported from 1968 through 1977. The review will be of 


interest not only to those working in the field of nucleic acid 
biochemistry, but also to those concerned with cancer research 
since most known carcinogens have been shown to be bound 
to nucleic acids in receptive animal tissues, either as a conse- 
quence of direct chemical reaction or following metabolism of 
reactive metabolites. The article gives not only an extensive 
review of chemical modification of DNA and its repair but also 
interprets these findings in relation to mutagenesis and carcino- 
genesis. 


Kenneth L. Jackson 
University of Washington 
Seattle, Washington 98195 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


Very Early Recognition of Coronary Heart Disease. Edited by 
L. McDonald, J. Goodwin, L. Resnekov. Amsterdam: Excerpta 
Medica, 194 pp., 1978. $32.75 

Radiation Effects: ESR and ENDOR Analysis. By H. C. Box. 
New York: Academic Press, 280 pp., 1977. $24.50 

An Atlas of Otolaryngologic Radiology. By J. Zizmor and A. M. 
Noyek. Philadelphia: Saunders, 497 pp., 1978. $ 35 

Care of the Patient in Diagnostic Radiography, 5th ed. By D. N. 
Chesney and M. O. Chesney. Oxford: Blackwell Scientific (U.S. 
distributor: Lippincott, Philadelphia), 323 pp., 1978. $20 
Medical Physics. By J. R. Cameron and J. G. Skofronick. New 
York: Wiley, 615 pp., 1978. $21.95 

The Pacemaker and Valve Identification Guide. By D. Morse 
and R. M. Steiner. Garden City, N.Y.: Medical Examination 
Publishing Co., 395 pp., 1978. $40 

A Guide for Automatic Radiographic Processing and Film 


Quality Control. By C. C. Kirby, W. E. J. McKinney, and T. T. 
Thompson. Chicago: American Society of Radiologic Technol- 
ogists, 105 pp., 1975. $4 

Principles of Chest X-ray Diagnosis, 4th ed. By G. Simon. 
Boston: Butterworths, 296 pp., 1978. $39.95 

Considerations about the Use of Computers in Radiodiagnos- 
tic Departments. Special report no. 14. Edited by G. H. 
duBoulay. London: British Institute of Radiology, 127 pp., 1977. 
£6.75. 

Computed Tomography of Abdominal Abnormalities. Edited by 
J. Haaga and N. E. Reich. St. Louis: Mosby, 430 pp., 1978. 
$44.50 

Pathology in Computed Tomography of the Brain. By S. D. 
Henderson. Springfield, IIl.: Thomas, 197 pp., 1978. $17.50 
Biological Effects of ??*Ra. Benefit and Risk of Therapeutic 
Application. Edited by W. A. Müller and H. G. Ebert. The Hague: 
Martinus Nijoff, 236 pp., 1978. 62.50 guilders 

Atlas of Radiologic Anatomy. By L. Wicke. Baltimore: Urban & 
Schwarzenberg, 234 pp., 1978. $15 


News 


FDA Invites Comments on Proposed Radiation 
Protection Recommendation 


The Bureau of Radiological Health, Food and Drug Adminis- 
tration, has published a proposed recommendation on use of 
x-ray intensifying screens in the June 2, 1978, Federal Register 
(43 FR 24066). Deadline for receipt of comments on this recom- 
mendation is November 29. Copies of the recommendation are 
available from the Bureau of Radiological Health. 

The announcement in the Federal Register states, in part, 
that the Food and Drug Administration "is encouraging the 
development of a voluntary radiation protection recommenda- 
tion and related information to encourage the use of x-ray 
intensifying screens made from recently developed phosphor 
materials which can result in reduced patient exposure. The 
recommendation would encourage radiographic facilities to use 
these new screens when appropriate and would provide guid- 
ance and suggestions to assist radiographic facilities in adopt- 
ing these new screens." Manufacturers "are encouraged to 
offer improved intensifying screen and x-ray film combinations 
that do not compromise image quality." 

The Food and Drug Administration "acknowledges that the 
adoption of the newer film-screen systems by facilities with 
established radiology programs may require the solution of 
certain clinical and technical problems associated with the 
different characteristics of the newer systems and the use of 
multiple imaging systems in a single facility." 

Users of rare-earth systems "are invited to submit information 
on their clinical experience and suggestions concerning the use 
of currently available systems, together with recommendations 
for future developments." 

Additional information regarding these proposals is available 
from H. Rudolph, Bureau of Radiological Health (HFX-460), 
Food and Drug Administration, 5600 Fishers Lane, Rockville, 
Maryland 20857; telephone (301) 443-3426. Comments on the 
proposed action should be directed to the same address. 


Thoracic Society: Call for Abstracts 


The American Thoracic Society is inviting abstracts of papers 
on all scientific aspects of respiratory disease. All accepted 
papers will be presented at the society's meeting May 13-16 in 
Las Vegas. Deadline for submission of abstracts is December 6. 
Scientific and technical exhibits on all aspects of respiratory 
disease are also being solicited. Membership in the society is 
not a prerequisite. Instructions and forms may be obtained from 
R. H. Winterbauer, Annual Meeting Committee, American Tho- 
racic Society, 1740 Broadway, New York, New York 10019. 


International Congress of Radiation Research 


The sixth International Congress of Radiation Research will 
be May 13-19 in Tokyo. Fields covered will include physics, 
chemistry, biology, and medicine and their corresponding inter- 
disciplinary areas of radiation research including nonionizing 
radiations. The congress will consist of five plenary sessions 
and 30 symposia, one workshop, and presentation of contrib- 
uted papers. Among the topics discussed will be frontiers of 
radiation oncology, applied radiation research in agriculture 
and industry, risk assessments of radiation, environmental mu- 
tagens and carcinogens, radiation research in fusion powers, 
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global radioecology, and toxicology of radionuclices. Deadline 
for advance registration and submission of abstracts is Novem- 
ber 3). Group flights at reduced rates are planned from various 
parts-oftne world. For application forms and travel information, 
write S.'Okada, Secretary-General, Sixth International Congress 
of Radiation Research, Hongo, P.O. Box 152, Tokyo 113-91, 
Japan. 


Noninvasive Imaging in Medicine 


The medical faculty of Lund, Sweden, will host a symposium 
June-6-3 on Noninvasive Imaging in Medicine: Heart, Liver, and 
Pancreas. Invited speakers include: H. L. Abrams R. Alfidi, E. 
Carlsscn, H. Feigenbaum, B. B. Goldberg, D. L. King, H. W. 
Strauss, A. J. Tajik, all from the United States: M. Collard, 
Brusse's; F. Jensen and H. H. Holm, Copenhagen; P. Gerhardt, 
Heidelberg, Germany; H. Hundeshagen, Hannover Germany; L. 
Kree , Harrow, United Kingdom; V. R. McCready, Sutton, United 
Kingdom: and J.-L. Lamarque, Montpellier, France. Additional 
information is available from E. Boijsen, Department of Diag- 
nostic 3adiology, University Hospital, S-221 85 Lund, Sweden. 


Conferences on Medical and Biological 
Engineering and Medical Physics 


The «X! International Conference on Medical and Biological 
Engineering and the V International Conference on Medical 
Physics will meet together August 19-24, 1979, in Jerusalem. 
For information, contact the Conference Secretar at, F. O. Box 
16271, Tel Aviv, Israel. 


L. H. Gray Conference 


Tre ninth L. H. Gray Conference will be ir Cambridge, 
Englard, September 10-14, 1979. Topics are intendec to stim- 
ulate 2 critical appraisal of the techniques that are currently in 
use beth experimentally and clinically for asssssirg tumor 
resporse after therapy. Topics will include: in situ measure- 
ments 5: tumor response, including improved methods of tumor 
detection in clinical studies; factors of prognostic significance; 
in vitre assays of tumors excised after treatmen: in vivo; and 
statistical evaluation of tumor response data. For edditional 
information, contact J. Denekamp. Gray Laboratory, Mount 
Verror Hospital, Northwood, Middlesex, England. 


Asian Oceanian Congress of Radiology 


The third Asian Oceanian Congress of Radiology will be 
October 28-November 3, 1979, in Singapore. The Singapore 
Rad ol»gical Society is organizing the event. Informetion may 
be cbta ned from the Secretariate, Third AOCR, Department of 
Diacnestic Radiology, Singapore General Hospital, Singa- 
pore 3. 


Diagnostic and Therapeutic Angiography 


Tae Society of Cardiovascular Radiology will host a course, 
Diagnostic and Therapeutic Angiography and Interventional 
Radio ogy, March 21-25 in Puerto Rico. Tuition is $295; resi- 
dents and fellows, $195. Continuing education credits will be 
avalla»le. For information, write A. B. Crummy, Society of 
Cardicwascular Radiology, 1300 University Avenue, Madison, 
Wiszonsin 53706. 
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Amipaque Myelography Workshop 


Amipaque Myelography and New Techniques in Neuroradiol- 
ogy is the title of a seminar-workshop sponsored by the Univer- 
sity of Wisconsin Department of Radiology. Dates are November 
15-17, and the event will be in Madison. Fee is $190. For 
information contact Lyn Apfel, 465B WARF Building, 610 North 
Walnut Street, Madison, Wisconsin 53706; telephone (608) 263- 
2856. 


Inter-American Congress of Radiology 


Radiologists from throughout the western hemisphere will 
gather in Quito, Ecuador, in late July and early August 1979 for 
the twelfth Inter-American Congress of Radiology. A preconven- 
tion refresher course series will be July 26-28. More than 1,000 
radiologists are expected to attend. For additional information, 
contact Manuel Viamonte, Jr., President, Inter-American Col- 
lege of Radiology, Mount Sinai Medical Center, 4300 Alton 
Road, Miami Beach, Florida 33140. 


Research Training Fellowships 


Research Training Fellowships for 1979-1980 are available 
from the International Agency for Research on Cancer, World 
Health Organization. Applications should be from junior scien- 
tists who wish training in any aspects of clinical and laboratory 
research. Priority will be given to candidates applying for 
training in epidemiology, biostatistics, and environmental car- 
cinogenesis, both chemical and viral. In general, fellowships 
will be awarded to applicants with some postdoctoral research 
experience related to cancer in medicine or the natural sci- 
ences. They must have an adequate knowledge, both written 
and spoken, of the language of the country in which their 
fellowship is tenable. Deadline for application is January 31. For 
application forms and more detailed information, write the 
Chief of Research Training and Liaison Unit, International 
Agency for Research on Cancer, 150, cours Albert-Thomas, 
69372 Lyon Cedex 02, France. 


National Conference on Breast Cancer 


The eighteenth annual Conference on Detection and Treat- 
ment of Breast Cancer is slated for March 4-9 in Atlanta. 
Sponsor is the American College of Radiology. In the past, the 
multidisciplinary conference has drawn physicians from six 
major specialties. For information, write R. W. Harrington, 
Plans and Programs, American College of Radiology, 20 North 
Wacker Drive, Chicago, Illinois 60606. 


Diagnostic Ultrasound Preceptor Training 
Programs 


One month programs are offered at the University of Califor- 
nia, San Diego, and University Hospital at San Diego to physi- 
cians interested in obtaining the beginnings of academic and 
clinical expertise in ultrasound. Lectures, videotapes, teaching 
files, and some hands-on experience in scanning techniques 


are offered. In addition, variable B scan and real-time ultra- 
sound covering approximately 15 to 20 cases daily are studied 
and reviewed with a staff member. The course is accredited for 
140 hr Category | credit by the Arnerican College of Radiology, 
and 10 units through University of California Extension. For 
further information contact Elizabeth Novak, Division of Diag- 
nostic Ultrasound, University Hospital, 225 Dickinson Street, 
San Diego, California 92103; telephone (714) 294-6657. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

CT in Radiotherapy, workshop, March 28-30, Geneva, Swit- 
zerland (June). 

Courses in Ultrasound, two 8 week postgraduate courses 
beginning January 8 and April 2, respectively, Winston-Salem, 
North Carolina (July). 

General Diagnostic Radiology, course, February 5-9, Puerto 
Rico (July). 

Diagnosis of Liver Metastases, symposium, November 30- 
December 2, Brussels (July). 

Adjuvant Therapy of Cancer, conference, March 28-31, Tuc- 
son (July). 

Southeastern Chapter, Nuclear Medicine Meeting, Novem- 
ber 1-4, Birmingham, Alabama (August). 

Medical Imaging Meeting, December, Hong Kong and Peo- 
ple's Republic of China (August). 

Nuclear Medicine Meeting, November 10-12, Philadelphia 
(September). 

CT, Ultrasound, Nuclear Medicine in Pediatrics, symposium, 
January 18-20, Orlando, Florida (September). 

Body CT Course, February 26-March 1, San Diego (Septem- 
ber). 

Current Concepts in Diagnostic Radiology, course, February 
12-16, Acapulco, Mexico (September). 

Arthrography Course, December 14-16. New York City (Sep- 
tember). 

Computed Tomography, Ultrasound, and X-ray, course, Jan- 
uary 29-February 2, San Francisco (September). 

Two Courses: Snowbird and Park City, January 28-February 
3, Snowbird, Utah, and February 24-March 3, Park City Ski 
Resort, Utah (September). 

VA Administrative Scholars Program, application deadline 
November 1 (September). 


po oue tre uu tit cer cm Tr 
| AJR carries relevant announcements of courses and | 
symposiums if received a minimum of 4 months in ad- 
vance of the event. There is no charge. Mail announce- 
ments to the Editorial Office. American Journal of Roent- 
genology. 403 Pacific National Bank Building, 4545 15th 
Avenue N.E., Seattle, Washington 98105. Items will not 
be acknowledged. 








Radiologic Societies 


international Societies 


Fleischner Society. Secretary K. Ellis. Columbia-Presbyterian Medical 
Center, 622 West 168th St, New York, NY 10032 

Inter-American College of Radiology. Secretary, G. Morillo, Dept Ra- 
diology, Jackson Memorial Hospital, 1611 NW 12th Ave, Miami, FL 33136 


International Commission on Radiological Protection. Secretariat, 


F. D. Sowby, Clifton Ave, Sutton, Surrey SM2 5PU, England 
international Skeletal Society. Secretary-Treasurer, J. Edeiken, Radiol- 
ogy Dept, Thomas Jefferson University Hospital, 11th and Walnut Sts, 
Philadelphia, PA 19107 

International Soclety of Radiology. Hon. Secretary-Treasurer, W. A 
Fuchs, Dept of Diagnostic Radiology. University Hospital, Inselspital, 
CH-3010 Bern, Switzerland 

World Federation of Nuclear Medicine and Biology. 2d International 
Congress, Washington Hilton Hotel, Sept 18-21, 1978, Washington, D.C 
General chairman, H. N. Wagner, Jr, 1629 K St, NW, Suite 700, Washing- 
ton, D.C. 20006 


U.S. National Societies 


American Association of Physicists in Medicine. Secretary, J. Wright, 
Radiology Dept, Geisinger Medical Center, Danville, PA 17821 

American Board of Radiology. Secretary, C. A. Good, Kahler East, 
Rochester, MN 55901 

American College of Radiology. Executive Director, W. C. Stronach, 20 
N Wacker Drive, Chicago, IL 60606. Annual meetings: 1979, Sept 16-20, 
Chicago, IL; 1980, Sept 21-25, New Orleans, LA 

American Institute of Ultrasound in Medicine. Executive Secretary, D. 
LaMaster, PO Box 25065, Oklahoma City, OK 73125. Annual meetings: 
1978, Oct 7-13, San Diego; 1979, Aug 23-31, Montreal. Spring educa- 
tional meetings: 1978, April 4-9, Puerto Rico; 1979, Feb 23-March 3, 
Lake Tahoe; 1980. March 1-6, Hilton Head 

American Nuclear Society. Program Chairman, T. D. Tarr, U.S. Energy 
Research and Development Administration, Mail Station A-436 Office of 
Assistant Administrator for Nuclear Energy. Washington, DC 20545 
American Radium Society. Business office: N. V. Jordan, Office of the 
Secretariat, c/o M. D. Anderson Hospital, 6723 Bertner Drive, Houston, 
TX 77030. Annual meetings: 1979, March 4—8, Los Angeles; 1980, April 
27-May 1, Philadelphia 

American Roentgen Ray Society. Secretary, J. F. Martin, 300 S Haw- 
thorne Rd, Winston-Salem, NC 27103. Annual meetings: 1979, March 
25-30, Toronto; 1980, April 22-25, Las Vegas; 1981, March 24-27, San 
Francisco 

American Society of Neuroradiology. Secretary, T. El Gammel. Medical 
College of Georgia. Augusta, GA 30902 

American Society of Therapeutic Radiologists. Secretary, W. J. Taylor, 
1100 9th Ave, Seattle, WA 98101. Annual meetings: 1978, Oct 31-Nov 4, 
Los Angeles; 1979, Oct 23-27, New Orleans 

American Thermographic Society. Executive Director, N. M. Oldfield, 
PO Box 2055, Gaithersburg, MD 20760. 

Association of University Radiologists. Secretary-Treasurer, J. R. Thorn- 
bury, University of Michigan, Ann Arbor, MI 48109. Annual meeting: 
1979, May 6-10, Rochester, NY 

Health Physics Society. Executive Secretary, R. J. Burk Jr, 4720 Mont- 
gomery Lane, Bethesda, MD 20014 

National Medical Association. Secretary, E. Mapp, Episcopal Hospital, 
Philadelphia, PA 19148 

North American Society of Cardiac Radiology. Secretary-Treasurer, E. 
Carlsson, University of California, San Francisco, CA 94143 

Radiation Research Society. Executive Director, R. J. Burk Jr, 4720 
Montgomery Lane, Bethesda, MD 20014 

Radiological Society of North America, inc. Secretary, T. A. Tristan, 
Fifteenth Floor, One MONY Plaza, Syracuse, NY 13202. Annual meeting: 
1978, Nov 26-Dec 1, Chicago; 1979, Nov 25-30, Atlanta, GA; 1980, Nov 
16-21, Dallas, TX 

Section on Radiology, American Medical Association. Secretary, A. 
Raventos, Dept Radiology, School of Medicine, University of California, 
Davis 

Society of Cardiovascular Radiology. Secretary-Treasurer, W. J. Casa- 
rella. Columbia-Presbyterian Medical Center. New York, NY 10032 
Society of Chairmen of Academic Radiology Departments. Secretary- 
Treasurer, D. Bragg, University of Utah, Salt Lake City, UT 84132 


Society of Gastrointestinal Radiologists. Secretary-Treasurer, R. Berk, 
University Hospital, San Diego, CA 92103 

Society of Nuclear Medicine. President, 475 Park Avenue S, New York, 
NY 10C16 

Society for Pediatric Radiology. Secretary-Treasurer, N T. Griscom, 
300 Lomgwood Ave, Boston, MA 02115 

Society of Photooptical Instrumentation Engineers. Secretary, A. H 
Gott, Aerospace Corp. PO Box 92957, Los Angeles, CA 90009. 

Society of Uroradiology. Secretary-Treasurer, R. C. Pfister, Massachu- 
setts Genera! Hospital, Boston, MA 02114 


U.S. State and Local Societies 


ALABAMA 

Alabama Academy of Radiology. Secretary-Treasurer, J L. Wayland, 
401 West College St, Florence, AL 35630 

Section of Radiology, National Medical Association. Secretary, |. 
Brooks, Dept Radiology, Veterans Administration Hospital, PO Box 511, 
Tuskegee, AL 36083 

Southern Radiological Conference. Secretary-Treasurer, ~. W. Maxwell. 
PO Box 2144, Mobile. AL 36601 


ALASFA 
Alaska Radiological Society. Chapter ACR. Secretary-Treasurer, J. J. 
Kottra. 3200 Providence Ave, Anchorage, AK 99504 


ARKANSAS 
Arkansas Chapter of ACR. Secretary-Treasurer, R. Seibold Jr, Wadley 
Hospi*al, TFexarkana, AR 75501 


ARIZCNA 
Arizora Radiological Society. Chapter of ACR. Secretary, A. Newman, 
PO Box 5099, Phoenix, AZ 85010 


CALIFORNIA 

Callfoenia Radiological Society, California Chapter of ACR. Executive 
Secre-ary, J M. Allen, 1225 8th St, Suite 590, Sacramento CA 95814 
East Bay Radiological Society. Secretary-Treasurer. J. J. 3ranscom, PO 
Box 175 Alamo, CA 94507 

Los Angeles Radiological Society. Secretary, R. M. Witten, St. Vincent 
Mecical Canter, 2131 W. Third St, Los Angeles, CA 90057 

Northern California Radiological Society. Secretary-Treasurer, J. C. 
Buhl, 7733 Bahama Ct, Fair Oaks, CA 95628 

Northern California Radiotherapy Association. Secretary-Treasurer, J. 
D. Ea-le, Stanford Medical Center, Stanford, CA 94305 

Orange County Radiological Society. R. L. Argue, 100 E Valencia Mesa 
Dr, Fullerton, CA 93632 

Raciciogical Society of Southern California. Secretary-Treasurer, D. E. 
Blickenstaf^, La Jolla Radiology Medical Group, 7849 Fav Ave, La Jolla, 
CA 92037 

Redwood Empire Radiological Society. Secretary, H. E. Peterson, 357 
Perki^s S!, Sonoma, CA 95476 

San Diego Radiological Society. President, D J. Fleisch i, 7849 Fay Ave, 
La Josla, CA 92037 

San Francisco Radiological Society. Secretary-Treasurer, P. A. Brodey, 
Dept Radiology, Mount Zion Hospital, San Francisco, CA 94115 

South Bay Radiological Society. Secretary, R. Wirtz, Redwood Medical 
Clinic. 2900 Whipple Ave, Redwood City, CA 94062 

South Coast Radiologic Society Chapter of ACR. Secretary-Treasurer, 
B. R Schnier, Dept of Radiology, Cottage Hospital, Pueblo at Bath, 
Santa Barbara, CA 93105 

Southern California Radiation Therapy Society. Secreta-y-Treasurer, J. 
Stuhiborc, 514 N Prospect, Redondo Beach, CA 90277 

Western Neuroradiological Society. Secretary-Treasurer, A. N. Hasso, 
Loma Linda University Medical Center, Loma Linda, CA 32354 


COLORADO 

Colorado Radiological Society. Secretary, P. Danner, St. Anthony Hos- 
pital, Denver, CO 80204 

Rocky Mountain Radiological Society. Secretary-Treasurer, J. M. Gro- 
gan, 420€ E 9th Ave, Denver, CO 80206 


CONNECTICUT 

Conrecticut Valley Radiologic Society. Secretary-Treasurer, G. N. La- 
Pierre, 759 Chestnut St, Springfield, MA 01107 

Radiological Society of Connecticut, Inc. Secretary, E. F. Fox, 300 Main 
St. Briston, CT 06010 
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DELAWARE | | 
Delaware Chapter of ACR. Secretary, E. S. Schubert, Wilmington Medi- 
cal Center, PO Box 1951, Wilmington, DE 19899 


DISTRICT OF COLUMBIA 
Section on Radiology, Medical Society of the District of Columbia. 
Secretary-Treasurer, A. M. Zelna, 21 Masters St, Potomac, MD 20854 


FLORIDA 

The Florida Radiological Society, Chapter of ACR. Secretary, S. H 
Sarasohn, PO Box, 610544, North Miami, FL 33161 

The Florida West Coast Radiological Society, Inc. Secretary-Treasurer, 
M. Silbiger, 1 Davis Blvd, Suite 103, Tampa, FL 33606 

Greater Miami Radiological Society. Secretary, J. A. Schneider, 1131 N 
35 Ave, Hollywood, FL 33021 

North Florida Radiological Society. Secretary, C. E. Bender, 1430 16th 
Ave S, Jacksonville Beach, FL 32250 

Northeast Florida Radiological Society. Secretary, O. L. Jeter Jr, Orange 
Park Community Hospital, Orange Park, FL 32073 


GEORGIA 

Atlanta Radiological Society. Secretary-Treasurer, J. H. Larose, Dept 
Nuclear Medicine, South Fulton Hospital, East Point, GA 30344 

Georgia Radiological Society. Chapter of ACR. Secretary, T. Vander- 
zalm, Medical College of Georgia, Augusta, GA 30902 


HAWAII 
Hawaii Radiological Society, Chapter of ACR. Secretary-Treasurer, M. 
Meagher, 1301 Punchbowl St, Honolulu, HI 96808 


ILLINOIS 

Chicago Radiological Society, Division of the Illinois Radiological 
Soclety, Chapter of ACR. Secretary-Treasurer, H. J. Lasky, 55 E Wash- 
ington St, Suite 1735, Chicago, IL 60602 


Illinois Radiological! Society, Inc, Chapter of ACR. Secretary. R. D. 
Dooley, Hinsdale Medical Center, Hinsdale, IL 60521 


INDIANA 

Indiana Roentgen Society of ACR. Secretary, W. S. Tirman, 919 Jeffer- 
son Blvd, Sound Bend, IN 46617 

Tri-State Radiological Society. Secretary, T. Harmon, St. Mary's Hospi- 
tal, Evansville, IN 47750 


IOWA 
lowa Radiological Society, Chapter of ACR. Secretary-Treasurer, D. L. 
Roberson, 1948 First Ave NE, Cedar Rapids, IA 52402 


KANSAS 
Kansas Radiological Society, Chapter of ACR. Secretary-Treasurer, R. 
H. Baehr, 310 Medical Arts Bldg, Topeka, KA 66604 


KENTUCKY 

Bluegrass Radiological Soclety. Secretary-Treasurer, J. King, 3313 
Overbrook Dr, Lexington, KY 40504 

Kentucky Chapter of ACR. Secretary-Treasurer, A. Lieber, University of 
Kentucky Medical Center, Lexington, KY 40506 


LOUISIANA 

Ark-La-Tex Radiological Society. Secretary, E. K. Lang, LSU School of 
Medicine, Shreveport, LA 71101 

Louisiana Radiological Society, Chapter ACR. Secretary-Treasurer, S. 
L. Smith, 250 Vincent Ave, Metairie, LA 70005 

Loulsiana-Texas Gulf Coast Radiological Society. Secretary-Treasurer, 
E. Engert Jr, 618 S. Ryan St, Lake Charles, LA 70601 

Section on Radiology, Southern Medical Association. Secretary, M. 
Sullivan, 1514 Jefferson Highway, New Orleans, LA 70121 


MAINE 
Maine Radiological Society, Chapter of ACR. Secretary-Treasurer, P. E. 
Giustra, Penobscot Bay Medical Center, Rockland, ME 04841 


MARYLAND 

Maryland Radiological Society, Chapter of ACR. Secretary, S. M. Gold- 
man, Sinai Hospital of Baltimore, Belvedere at Greenspring Avenues, 
Baltimore, MD 21215 


MASSACHUSETTS 

Massachusetts Radiological Society, Chapter of ACR. Secretary, A. H. 
Robbins, 150 S Huntington Ave, Boston, MA 02130 

New England Roentgen Ray Society. Secretary, H. F. Gramm, 185 
Pilgrim Road, Boston, MA 02215. 

New England Society for Radiation Oncology. Secretary, S. P. Kadish 
St. Vincent Hospital, 25 Winthrop St, Worcester, MA 01604 
Northeastern Society for Radiation Oncology. Secretary, C. C. Wang, 
Massachusetts General Hospital, Boston MA 02114 


MICHIGAN 
Michigan Radiological Society, Chapter of ACR. Secretary-Treasurer, 
F. P. Shea, Bon Secours Hospital, 468 Cadieux, Grosse Pointe, MI 48230 


Michigan Society of Therapeutic Radiologists. Secretary, K E. Mur- 
dock, 302 Kensington Ave, Flint, MI 48502 


MINNESOTA 
Minnesota Radiological Society, Chapter of ACR. Secretary-Treasurer. 
J. B. Marta, 125 W College Ave, St. Paul, MN 55102 


MISSOURI 

Greater Kansas City Radiological Society. President-Secretary, G. D. 
Dixon, St Luke's Hospital, 44th & Wornall Road, Kansas City, MO 64111 
Greater St. Louis Society of Radiologists. Secretary-Treasurer, D. G 
Spalding, 621 S New Ballas Rd, St. Louis, MO 63141 

Missouri Radiological Society, Chapter of ACR. Secretary-Treasurer, E 
M. Herman, 701E 63rd St, Kansas City, MO 64110 


MISSISSIPPI 
Mississippi Radiological Society, Chapter of ACR. Secretary-Treasurer, 
J. B. Barlow, 514B E Woodrow Wilson, Jackson, MS 39216 


MONTANA 
Montana Radiological Society. Secretary-Treasurer, E. Drouillard, St 
Patrick Hospital, Missoula, MT 59801 


NEBRASKA 
Nebraska Chapter of ACR. Secretary-Treasurer, W. H. Northwall, Good 
Samaritan Hospital, Kearney, NB 68847 


NEW HAMPSHIRE 
New Hampshire Chapter of ACR. Secretary-Treasurer, E. P. Kane, 
Claremont General Hospital, Claremont, NH 03743 


NEW JERSEY 
Radiological Society of New Jersey, Chapter of ACR. Secretary, A. J 
Scher, 8 Lord William Penn Dr, Morristown, NJ 07083 


NEW MEXICO 
New Mexico Society of Radiologists, Chapter of ACR. Secretary, W. M 
Jordan, 1100 Central Ave SE, Albuquerque, NM 87106 


NEW YORK 

Bronx Radiological Society, New York State, Chapter of ACR. Secre- 
tary-Treasurer, L. J. Corbin, 1369 Rosendale Ave Bronx, NY 10472 

The Brooklyn Radiological Society. Secretary-Treasurer, E. Arida, 450 
4th Ave, Brooklyn, NY 11215 

Buffalo Radiological Society. Secretary, A. Favorito, 166 Soldiers Pl, 
Buffalo, NY 14222 

Central New York Radiological Society. Secretary-Treasurer, P. A. 
Randall, Upstate Medical Center, 750 E Adams St, Syracuse, NY 13210 

Kings County Radiological Society. Secretary M. Moore, 7815 Bay 
Parkway, Brooklyn, NY 11214 

Long Island Radiological Society. Secretary, R. Meisell, 1200 Stewart 
Ave, Garden City, NY 11533 

Mid-Hudson Radiological Society. Secretary-Treasurer, W. D. Stiehm, 
37 Flower Hill Rd, Poughkeepsie, NY 12603 

New York Roentgen Society. Secretary-Treasurer, N. E. Leeds, Monte- 
fiore Hospital, 111 E 210th St., New York, NY 10467. Spring Confer- 
ence: April 26-28, New York City 

New York State Chapter of ACR. Secretary-Treasurer, A. F. Keegan, 6 
Secor Dr, Port Washington, NY 11050 

Northeastern New York Radiological Society. Secretary, D. R. Morton, 
Dept Radiology, St. Claire's Hospital, Schenectady, NY 12304 

Rochester Roentgen Ray Society. Secretary-Treasurer, R. E. Tobin, 
135 Drumlin View Dr, Mendon, NY 14506 

Westchester County Radiological Society. Secretary, H. Kessler, Radio- 
logical Group, 45 Kudlow St, Yonkers, NY 10705 


NEVADA 
Nevada Radiological Society, Chapter of ACR. Secretary, C. F. Veverka, 
Carson Tahoe Hospital, Carson City, NV 89701 


NORTH CAROLINA 

Catawba Valley Radiological Society. Secretary, J. N. Owsley, 18 13th 
Ave NE, Hickory, NC 28601 

North Carolina Chapter of ACR. Secretary-Treasurer, M. A. Jones, 
Durham County Hospital, Durham, NC 27705 

Southeastern Chapter Society of Nuciear Medicine. Secretary, V. J. 
Sodd, University of Cincinnati Medical Center, Cincinnati, OH 45267 


NORTH DAKOTA 
North Dakota Radiological Society, Chapter of ACR. Secretary, H. C. 
Walker Jr, PO Box 624, Devils Lake, ND 58301 


OHIO 

Cleveland Radiological Society. Secretary-Treasurer, J. B. McCoy, Ely- 
ria Medical Arts Bldg, Suite 12, Elyria, OH 44035 

Greater Cincinnati Radiological Society. Secretary-Treasurer, C. D. 
Eversole, 722 Scott St, Covington, KY 41011 


RADIOLOGIC 


Northwestern Ohio Radjological Society. Secretary, P. C. Chandnani, 
Medial College of Ohio, C. S. 10008, Toledo, OH 43699 


Miami Valley Radiological Society. President. G W. Bretz 520 IBM 
Bldg. 33 W 1st St. Dayton OH 45402 

Ohio State Radiological Society, Chapter of ACR. Secretary, W. How- 
land. Aultman Hospital, 2600 Sixth St SW, Canton, OH 44710 


OKLAHOMA 

Northwestern Oklahoma Radiological Society. Secretary, W. L. Laven- 
dusky, 100 Center Plaza Suite C, Tulsa, OK 741 19 

Oklahoma State Radiological Society, Chapter of ACR. Secretary, B. 
G. Eaton, 2508 Stillmeadow Rd, Edmond, OK 73034 


OREGON 
Oregon Radiological Society, Chapter of ACR. Secretary-Treas- 
urer. A. I. Kostiner, 8535 SW Bohmann Parkway, Portland, OR 97233 


PENNSYLVANIA 

Northeastern Pennsylvania Area Radiologists. Secretary-Treasurer, 
A. S. Haber, 181 Wilson Dr, Hazleton, PA 18201 

Pennsylvania Radiological Society. Secretary R. Farrell, 201-6 Medical 
Arts Bldg, Scranton, PA 

Philadelphia Roentgen Ray Society. Secretary, M. E. Haskin, 230 N 
Broad St, Philadelphia, PA 19102 

Pittsburgh Roentgen Society. Secretary, R. J. Clearfield, Citizens Gen- 
eral Hospital, 651 Fourth Ave, New Kensington, PA 15068 


RHODE ISLAND 
Radiological Society of Rhode Island, Chapter of ACR. Secretary, F. H. 
Scola, Rhode Island Hospital, Providence, RI 02902 


SOUTH CAROLINA 
South Carolina Radiological Society, Chapter of ACR. Secretary, G. W. 
Brunson, 4315 Woodleigh Rd, Columbia, SC 29206 


TENNESSEE 

Memphis Roentgen Society. Secretary- Treasurer, D. R. Ramey, Baptist 
Memorial Hospital, 899 Madison Ave, Memphis, TN 38140 

Middle Tennessee Radiological Society. Secretary-Treasurer. H. P 
Pendergrass. Vanderbilt University Hospital. Nashville. TN 37232 
Tennessee Radiological Society, Chapter of ACR. Secretary-Treasurer, 
J W. Grise, Methodist Hospital, 1265 Union Ave, Memphis TN 38104 


TEXAS 

Central Texas Radiology Society. Secretary-Treasurer, E. J. Schoolar, 
Scott and White Clinic, Temple, TX 76501 

Dallas-Fort Worth Radiology Society. Secretary-Treasurer. J T. Telle 
900 W Randol Mill Road. #120 Arlington. TX 76012 

Houston Radiological Society. Secretary, T. S. Harle, 103 Jones Library 
Bldg, Texas Medical Center, Houston, TX 77030 

San Antonio Civilian Military Radiological Society. Secretary, J. M. 
Chao, Diagnostic Clinic, San Antonio, TX 

Texas Radiological Society, Chapter of ACR. Secretary-Treasurer, D. 
N. Dysart, Scott and White Clinic, Temple, TX 76501 


VERMONT 
Vermont Radiological Society, Chapter of ACR. Secretary, P. Dietrich, 
Medical Center Hospital of Vermont, Burlington, VT 05401 


VIRGINIA 

Mid-Shenandoah Valley Radiological Society. Secretary, K. L. Dwyer, 
King s Daughters Hospital, Staunton, VA 24401 

Richmond Radiological Society. Secretary, M. Vinik, 9504 Carterwood 
Rd. Richmond, VA 23229 

Virginia Chapter of ACR. Secretary-Treasurer, C. P. Winkler, 3500 
Kensington Ave, Suite 2-A, Richmond, VA 23221 


WASHINGTON 

Pacific Northwest Radiological Society. Secretary-Treasurer, K. D. 
Moores, 1118 9th Ave, Seattle, WA 98101. 

Washington State Radiological Society, Chapter of ACR J. F. Sailer, 
200 15th Ave E, Seattle, WA 98102. Annual meeting: May 11-13, Portland, 
OR 

WEST VIRGINIA 

West Virginia Radiological Society, Chapter of ACR. Secretary-Treas- 
urer. A. W. Goodwin Il, 200 Medical Arts Bldg, Charleston, WV 25301 


WISCONSIN 

Milwaukee Roentgen Ray Society. Vice President, T. C. Lipscomb, 
1004 N 10th St, Milwaukee, WI 53233 

Society of Nuclear Medicine, Central Chapter. G. J. Weir Jr.. Marshfield 
Clinic, Marshfield, WI 54449 

Wisconsin Radiological Society, Chapter of ACR. Secretary-Treasurer, 
J. Unger. Wood VA Hospital, Wood, WI 53193 

Wisconsin Society of Therapeutic Radiologists. Secretary, M Green- 
berg, Milwaukee County General Hospital, 8700 W Wisconsin Ave, 
Milwaukee, WI 53222 
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WYOMING 
Wyoming Radiological Society, Chapter of ACR. Secretary, T. E. Hettin- 
ger, 1609 E 19th St, Cheyenne, WY 


Canada 


Canadian Association of Radiologists. Honorary Secretary, M. J. Pa- 
layew, Suite 806, 1440 St, Catherine St W, Montreal, Quebec, Canada 
H3G 1R8. Annual meetings: 1979, Sept 15-20, Vancouver; 1980, Oct 
4-9, Ucntreal 

Edmenton and District Radiological Society. Secretary, B. Caplan, 
12329 103rd Ave, Edmonton, Alberta TSN ORZ, Canada 

Toronto Radiological Society. Secretary, H. Shulman, Sunnybrook Hos- 
pital. 2075 Bayview Avenue, Toronto, Ontario, Canada 


Central and South America 


Asociacion Costarricense de Radiologia. Secretary, F. A. Arguedas 
Hauc, Apartado 8-5340, San Jose, Costa Rica 

Colegio Brasileiro de Radiologia. Secretary-General L. C. C. Teixeira, 
01311 Avenida Paulista, 491, 13th Floor, cj. 132, Sào Paulo, Brazil 
Sociedad Childena de Radiologia. Secretary, M. Neira, Casilla 13426, 
Sant ago, Chile 

Sociedad Colombiana de Radiologia. Secretary-General, G. Sanchez 
Sanchez, Bogota, Colombia 

Socisdad Peruana de Radiología. Secretary-General, E. de Olazaval 
Tejada, Colegio Médico del Peru, Casilla de Correo 2306, Lima Peru. 
Sociedad de Radiologia del Atlantico. Secretary, R. Fernandez, Calle 
40 «11-110, Baranquilla, Colombia 

Socisdad de Radiologia. Radiotherapéutica y Medicine Nuclear de 
Rosario. Secretary-General, M. Munoz, Santa Fe 1798, Rosario, Argen- 
tina 


Europe 


Bavarian-American Radiologic Society. Secretary, S. A. O Byrne, Ra- 
diolegy Service, Stuttgart, West Germany, 5th General Hospital, APO 
NY 69154 

British Institute of Radiology. Honorary Secretary, D. H. Trapnell, P.N.T. 
Welis, 32 Welbeck St, London, W1M/7PG, England 

Cekosiovenská Radiologická Spoleénost. Secretary, J. Kolar, Radiolog- 
ical Clinic, Parha 2, Unemocnice 2, Czechoslovakia 

Danish Radiological Society. Secretary General, J. Praestholm, Radio- 
logizal Dept |, Bispebjerg Hospital, DK-2400, Copenhagen NV, Denmark 
Deutsch Rontgengeselischaft. President, W. Frik, Dept Radiology, 
Tec^n Univ Aachen, D-5100 Aachen, Goethestrasse 27/29, West Germany 
European Society of Paediatric Radiology. Permanent Secretary, C. 
Fau-é. Service de Radiologie, Hôpital Trousseau, 8-28, av du Dr. Arnold 
Netter. 75 571, Paris CEDEX 12, France. Annual meeting and postgradu- 
ate >ourse: April 30-May 1, Koln. 

Faculty of Radiologists (of Ireland). Honorary Secretary. M. Ryan, 
Faculty of Radiologists, Royal College of Surgeons in Ireland, Stephen s 
Green. Dublin 2. Ireland 

The Hospital Physicists’ Association. Honorary Secretary, R. F. Mould, 
Westminster Hospital, Physics Dept, Page St Wing, London SW1P2AR, 
Engiand 

Norsk Forening for Medicinsk Radiologi. General Secretary, A. Skjen- 
nalc, Ullevál sykehus, Oslo, Norway 

Neceriandse Vereniging voor Radiologie. Secretary H. E. Schutte, 
Dert Radiology. Elizabeth Gasthuis, Haarlem, Netherlands 

Royal College of Radiologists. Secretary, P. D. Thomson, 28 Portland 
PI, London, W1N4DE, England 

Scandinavian Radiological Society. Secretary-General, C-E. Unnérus, 
Havsvindsv 5C, 02120 Esbo 12 (Hagalund-Tapiola), Finland 
Schweizerische Gesellschaft fur Radiologie und Nukiearmedizin. So- 
ciete Suisse de Radiologie et de Medecine Nucleaire. Secretary, G. A. 
ScFoch, 7 Gellerstrasse, CH — 4052 Basel, Switzerland 

Sociedad Espahola de Radiologia y Electrologia Médicas y de Medicina 
Nuclear. Secretary-General, P. G. Barberá, Villanueva. Madrid 1, Spain 
Societé Italiana di Radiologia Medica e Medicina Nucieare. Administra- 
tive Secretary, R. Dall'Acqua, Ospedale Mauriziano, 10128, Torino, Italy 
Sociéte Francaise de Radiologie Médicale, Médecine Nucléaire et 
Ele-troiogie. Secretary-General, J. Sauvegrain, Hopital des Enfants-Ma- 
lades, 149 Rue de Sevres, 75730 Paris Cedex 15, France. 

Société Francaise de Neuroradiologie. Secretary-General, R. Djindjian, 
16, rue de l'Université 75, Pairs 7^, France 

Svensk Forening for Medicinsk Radiologi. Secretary, H. Ringertz, Dept 
Peciatric Radiology, Karolinska Sjukhuset, S— 104 01 Stockholm, Swe- 
der 
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Africa Indian Radiological Association. Honorary General Secretary, S. P. 
Association of Radiologists of West Africa. Honorary Secretary, A. A. Aggarwal, 10- B Kasturba Ghandi Marg, New Delhi TIEN ont j 
Obisen, Dept Radiology. University College Hospital, Ibadan. Nigeria Indonesian Radiological Society. Secretary, G. Sasmitaatmadja, Radiol- 
Radiological Society of South Africa. Secretary, A. Visser. PO Box ogy Dept, University of Indonesia, Salemba 6, Jakarta, Indonesia 
8850, Johannesburg, South Africa Philippine College of Radiology. Secretary-T-easurer, A. Chavez. Box 
South African International Radiological Congress. Director, P. Snei- 1284, Commercial Center, Makati, Rizal, D-708, Philippines 
der, PO Box 4878, Johannesburg, South Africa. Durban Annual Con- Radiological Society of Thailand. Secretary, D. Prabbasawat, Dept 
gress: Oct 1978 Radiology. Siriraj Hospital Faculty of Medicine, Mahidol University, 
Bangkok 7, Thailand 

Near East and Asia Royal Australasian College of Radiologists. Honorary Secretary, T. P. 

Bengal Radiological Association. Honorary Secretary, B. Chatterji, 262 Loneragan, 45 Macquarie St, Sydney NSW 2000, Australia 


Rash Behari Ave, Calcutta 700019, India 
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' FISCHER ZGR AY 


Radiographic/ Fluoroscopic 
Systems 


Affordable elegance 
in x-ray equipment 


Concept 90 table is motor ariven continuousl, 
from 15° Trendelenburg to 90° vertica. 


Complete radiographic /iluoroscopic syste 


e 500mA/125kVp generator 
e 907/15? Concept 90 table 
e Remote mA and kVp controls for fluoroscopy 


The generator is Fischer's new single phase, solid-state 

900MA/125kVp model. The system's modular design allows 

you to choose just the options you need. The Fischer 

Concept 90 table is motor driven, and incorporates FISCH Xx R INÝ, 
automatic stops to arrest tilt at 15° Trendelenburg, 

horizontal and vertical positions. Power assist standard. An established manufacturer 

Fully enclosed design. Incorporates Scholz Spot-O-Matic of radiographic equipment, 

Spot Film Device with slide-back tower. Remote mA and serving the medical profession 

kVp controls for fluoroscopy may be located on the since 1910. 

spot-film device or optical system for table-side work. 


Write or call for detailed information, or the name of yous 
local FISCHER X-RAY Representative. 
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PATHOLOGY IN COMPUTED TOMOGRAPHY OF THE 
BRAIN by Scott D. Henderson, Rush-Presbyterian-St. Luke's 
Medical Center, Chicago. The large number of brain scans 
included will familiarize the reader with pathology as demon- 
strated on such scans. The views most representative of pa- 
thology from over 400 cases are provided. Analyses are 
presented in general terms to explain as much pathology as the 
scans are capable of showing. By reading the explanations and 
studying the scans, the reader will acquire a feeling for the 
actual physical nature of the pathology involved. Since several 
pathological conditions have a similar appearance on the com- 
puted tomography scan, the author stresses the importance of 
correlating clinical data and other diagnostic procedures to 
arrive at a correct diagnosis. 78, 216 pp. (6 3/8 x 9 5:8), 839 il., 
$17.50 


ENDOMETRIAL CARCINOMA AND ITS TREATMENT: 
The Role of Irradiation, Extent of Surgery, and Approach to 
Chemotherapy edited by Laman A. Gray, Sr., Univ. of Louis- 
ville, Louisville, Kentucky. (27 Contributors) Outstanding spe- 
cialists in the fields of radiology, obstetrics, gynecology, 
pathology, and related disciplines have produced this exami- 
nation of the treatment of endometrial carcinoma. Analysis of 
the most progressive treatment modalities of radiotherapy, 
surgery, and chemotherapy are presented. The reader will en- 
counter documented cases of departures from the standard use 
of intrauterine radium therapy before surgery. The book exam- 
ines the roles of radiotherapy, surgery, and chemotherapy in 
treatment as well, and records reports from cancer centers and 
universities attesting to recent findings in the field. 77, 240 pp. 
(6 3/4 x 9 3/4), 17 il., 138 tables, $22.50 


UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. This monograph outlines the au- 
thors’ personal experience with fifteen anatomic and micro- 
scopic dissections of the urethra, over 1,000 radiological 
examinations of the urethra and 240 two-stage urethroplasties. 
Emphasis is made of the presence of three separate sphincter 
mechanisms below the bladder. Pre- and postoperative radio- 
logical urethrographic examinations are detailed. Radiological 
examinations of the bladder, prostate and urethra are exten- 
sively discussed, and numerous original radiographs and illus- 
trations are included. A new method of radiological 
examination of the lower urinary tract in paraplegics is de- 
scribed. '76, 376 pp. (6 3/4 x 9 3/4), 248 il., 2 tables, $35.50 


RADIOASSAY IN CLINICAL MEDICINE edited by William 
T. Newton and Robert M. Donati, both of Washington Univ., 
St. Louis, Missouri. (9 Contributors) The text is concerned 
with the techniques and use of radionuclides in the assay of 
chemical compounds of biologic interest. Techniques de- 
scribed include: radioimmunoassay, inhibition assays, compet- 
itive protein binding assays, and bioassays. Also, individual 
assays of protein, peptides, steroids, fatty acids (prostaglan- 
dins) and a water soluble vitamin are presented. Specific 
compounds of clinical interest also discussed include: prosta- 
glandins, digitalis, thyroid hormones, vitamin B;;, long-acting 
thyroid stimulator, and erythropoietin. The volume will be of 
interest to physicians in the growing area of radioassay devel- 
opment, and to nuclear medicine specialists interested in clin- 
ical applications. 74, 200 pp., 41 il., 24 tables, $11.75 


THE PHYSICS OF RADIOLOGY (3rd Ed., 5th Ptg.) 

Harold Elford Johns and John Robert Cunningham, both 
Univ. of Toronto, Toronto, Ontario, Canada. This classic 
radiological physics offers an orderly presentation of mater: 
on a complex subject. The emphasis of the text is on higt 
energy radiation. Computers are finding an ever-increasi 
application in calculations of dose distributions in radi 
therapy, therefore numerous sections are devoted to compul 
techniques as well. A section on the solid state dosimeter lit 
ium fluoride is included. The concepts of kerma, parti 
fluence and energy fluence are illustrated with examples, al 
the chapter, Clinical Use of Isotopes, offers considerable d 
cussion on the use of short-lived isotopes which can be c 
tained from isotope generators. Final chapters feat 
diagnostic radiology and television in radiology. A chapter : 
radiobiology provides information concerning the nature 
radiation damage, repair processes in cells and fractionatic 
78, 816 pp. (6 1/8 x 9 1/4), 398 il., 92 tables, $26.75 


THE CARE AND MANAGEMENT OF THE SICK AND I 
COMPETENT PHYSICIAN by Robert C. Green, Jr., Geor 
J. Carroll and William D. Buxton, all of the Virginia Sti 
Board of Medicine. The authors detail the management, p 
vention and identification of problems which impair t 
ability of a physician to perform adequately. They undersc« 
the medical profession's responsibility to itself and to t 
public to provide action to correct such situations. Init 
chapters outline the demand for professional discipline a 
methods for maintaining professional competence. Speci 
issues are then discussed, with chapters on the addicted phy 
cian, psychiatric illness and behavioral problems among pt 
sicians, senility, physical illness, clinical obsolescence, t 
legal rights of the physician and the profession's | 
sponsibility toward him. This is a timely book which w 
provide impetus to better management of a growing proble 
78, 116 pp., 13 tables, $8.50 


THE BASIC PHYSICS OF RADIATION THERAPY (2 
Ed.) by Joseph Selman, Tyler Junior College, Tyler, Tex 
Ihe author states, “The purpose of this book is to explain t 
fundamental phvsical principles underlying radiation thera 
in as comprehensive and comprehensible a manner as possib 
without sacrificing accuracy for simplicity." Doctor Selm 
fulfills his purpose by focusing on these specific areas: sim] 
mathematics in radiation therapy, basic phvsical concepts, 
diation quality, radiation exposure and dosage, therapy plz 
ning, newer modalities in radiotherapy, and radium a 
radionuclide therapy. He includes detailed discussion of radi 
biology and health physics. Primarily written for the radiolo 
resident and practicing radiologist, this handbook will 
useful in training programs and helpful as a comprehensi 
refresher course. '76, 768 pp., 356 il., 66 tables, $25.75 


THE BIOLOGICAL AND CLINICAL BASIS OF RADI 
SENSITIVITY edited by Milton Friedman, Instituto Regi 
Elena, Rome, Italy. (35 Contributors) To reduce the gap 

tween laboratory and clinical schools authorities from 

fields of radiobiology, radiation pathology, preclinical radio 
ology and experimental clinical radiotherapy relate their inv 
tigations to the common denominators of radiosensitivity ë 
chemosensitivity. Topics discussed include: changes produ 
by irradiation at the molecular level, recovery from irradiati 
factors like DNA strand breaks which can influence radioser 
tivity, and clinical concepts of radiosensitivity such as tun 
lethal dose. '74, 592 pp. (7 x 10), 373 il., 67 tables, $49.56 
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The parallelogram construction of the Poly 
Diagnost C permits the patient to remain sta- 
tionary, leaving the physician more relaxed 
and able to concentrate fully on the proce- 
dure. Insuring maximum safety for both pa- 
tient and operator, the Poly C provides both 
routine and cranio-caudal views that insure 


clear, unobstructed views of overlapping 6 AS) 
vessels. Stenoses which might have been e. 
obscured can be detected with a high degree | || ie 
"ar A 4,9 d oe we 
of efficiency and operational ease. IPA TI 


Designed for both the brachial and femoral Z AIV P 
techniques of cardiac angiography, the Poly | @ j 
C is also successfully used in abdominal and 
thoracic studies. 
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Designed specifically ‘or cerebral angiog- 
raphy at 2:1 magnifica ic", the Poly Diagnost 
N easily provides views cftne patient previ- 
ously difficult (or imposs cle) to achieve. The 
parallelogram construction allows full rotation 
around the long axis of the body and the 
maximum desirable head-to-foot angulation. 
The unique construction nsures all motions 
are isocentric and all res 1ts are distortion 
free. 

Designed for use in sincle or bi-plane op- 
eration with a Puck rapid fim changer, the 
Poly N lends itself to ex:easions for more ded- 
icated requirements, suc™ as the latest con- 
figuration with a quickly interchangeable 
image intensifier and a repid film changer. 









Philips Angiography Systems. 








Poly Diagnost N 


The first in Philips’ family of 
dedicated cerebral angiog- 
raphy systems with paral- 
lelogram construction. For 
optimum results with isocen- 
tric patient positioning for all 
projections. 

































Poly Diagnost C 


An extension of the U-arm 
principle first developed by 
Philips in the Cardio Diagnost, 
the Poly C is a dedicated 
cardiovascular system. 
Parallelogram construction 
provides routine and cranio- 
caudal views without moving 
the patient, making the Poly C 
widely used for imaging the 
thoracic and abdominal areas. 





Poly Diagnost UPI 


Philips' new universal angiog- 
raphy system for the most 
flexible filming of cerebral, 
thoracic, abdominal and 
peripheral angiography, with 
full provision for occasional 
cardiovascular examinations. 
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A universal system with revolutionary design, 
the Poly Diagnost UPI features a rota ing 
U-arm that carries the X-ray tube amo an 
image intensifier and rapid film chatger 
which are quickly interchangeable 

A new experience in examination zon- 
venience, the Poly UPI is a masterfu combi- 
nation of system features: free choice of 
oblique, cranio-caudal and caudo-cranio 
projections; rapid changeover from f uoros- 
copy to film changer work; automati control 
of object-film distance; motorized he ght ad- 
justment of both table and U-arm, woich 
provides contact and up to 2:1 gearstric en- 
largement; and a unique boating movement 
that keeps the object centered in the beam 
while the object-film distance is autc matically 
controlled in every projection. It's th= ideal 
universal system for angiography 
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A COMPLETE FAMILY OF IMAGE INTENSIFICATION SYSTEMS, * 
X-RAY TUBES AND GENERATORS 
FOR PHILIPS ANGIOGRAPHIC EQUIPMENT. 


Super Rotalix and 

Trinodex X-ray Tubes 
Preferred for exceptional 
image quality and reliable 
performance in sustained op- 
eration, Philips' tubes are 
designed for high loadability 
and superbly efficient heat 
dissipation. 



















The 14" Triple-Mode 

Image Intensifier 

Another first from Philips! An 
amazingly lightweight 14" 
image intensifier for highly de- 
tailed surveys with outstand- 
ing results. 





Conventional or 
Fiber Optic Image 
Intensifiers 

Select from a full range of 
fields in conventional image 


A Full Range 
of Generators 


intensifiers . . . or Philips’ Ex- From the very affordable 
clusive Fiber Optic Image In- three-phase, high output 
tensification System. Fiber Classic line, to a full range of 
optics provides 30:1 contrast Modular Generators, to the 
ratio for greater detail, uniform & computerized Optimus M200, 
image quality over the entire DH | LI DS Philips' family of generators 
screen, optimum image trans- combines quality, performance 
fer and compactness for easy the most reliable family of and price for your every exam- 


maneuverability. systems and people in the industry. ination need. 


“IMAGEOLOGY 1979” 


February 16-23, 1979 
Konover Hotel 
Miami Beach, Florida 


Presented by 


The Department of Radiology at Mount Sinai Medical Center in collabora- 
tion with the Department of Radiology at the University of Miani School 
of Medicine /Jackson Memorial Medical Center. 





Program Director: Manuel Viamonte Jr., M.D. 


GUEST FACULTY 


Arthur R. Clemett, M.D., Clinical Professor of Radiology, 
New York University School of Medicine; Chief, Department 
of Radiology, St. Vincent's Hospital and Medical Center, 
New York, New York. 


Rogeio Moncada, M.D., Professor of Radiology, Loyola 
Univers t» Medical Center, Maywood, Illinois 


Donad L. Resnick, M.D., Chief, Department of Radiology, 


Veterors Administration Hospital; Associate Professor of 
Rad elegy, University of California, San Diego, California. 


And .ccal Faculty of Mount Sinai Medical Center and the 
Univers ty of Miami School of Medicine/Jackson Memorial 
Mecica Center. 


Erich K. Lang, M.D., Professor and Head, Department of 
Radiology, Louisiana State University Medical Center, New 
Orleans, Louisiana. 


John E. Madewell, M.D., Chief, Registry of Radiologic Path- 
ology, Armed Forces Institute of Pathology, Washington, 
DC. 
AMA CREDIT HOURS IN CATEZORY 1—36 
(with an additional 8.5 Credit Hours for Sel - nstruction Materials) 


Description of Course: In this course outstanding clinicians will descnbe various clinical problems; Radiolocsts (guest and 
local faculty) will discuss the diagnostic efficacy of different imaging te-aniques; and expert physicians responsible for treat- 
ment will indicate how they use the information provided by the Raciolccist for the cure or palliation of the following disease 
processes: Mediastinal and Cervicomediastinal lesions; Ischemic Myoca cial and Cerebral Diseases; Bronchial Carcinoma; 
Aortopathies; Pulmonary Thrombo-Embolism and other Angiopathies: Liver Masses; Jaundice: Tumors of the Breast, Pan- 
creas, Brain and Genitourinary Troct; Focal and Generalized Osteopathies and Arthropathies. 


The attendees will receive summaries of the presentations and a grcup of diagnostic flow-charts (algorithms). A question- 
naire with over 200 questions will be submitted to the registrants which should be answered prior to the meeting. The same 
questionnaire will be given at the conclusion of the course to assess its educational effectiveness. 


REGISTRATION FEES: GENERAL $300—RES DENTS & FELLOWS $150 
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| am interested in attending the "Imageology 1979" Seminar in Miami Beach on February 16-23, 1979. Please send more 
information. 


ea EAA eee ne RR HART TERRE ee Ee ere ae ee EES 
ADDRESS: 














(City) (State) (Zip Code] 
| will will not require hotel reservations. 
Accompanied by spouse Yes No |. —— 


Detach and Mail To: Lucy R. Kelley 
c/o Miami Seminars 


Post Office Box 343762 
Coral Gables, Floridc 334 34 


CGR'S NEW ADI 





A TOTAL SYSTEM FOR TOTAL MANAGEMENT. 


CARES is CGR's total management system 
for today s modern radiology department. 
A system that extends the advances of your 
professional technique and equipment by 
improving information flow and depart- 
mental administrative functions. i 

It's a complete computer gf .- 
system. Hardware and soft- g, 
ware designed specifically @/f * 
for the radiology depart. me — . 
ment. By radiology pro- 
fessionals. 















your patient registra- 
tion, cut paperwork, 
control examination 
scheduling and maxi- Wm 
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mize your filing and record retrieval. It 
will assist you in diagnostic reporting, 
typing and distribution and expand your 
statistical capabilities. CARES will control 
your accounts receivable, bill accurately 
and monitor equipment usage and 
staff/departmental functions. 
"Bie. And finally it will improve 
efficacy for both patient and 
y departmentstaff. 
A CARES has been de- 
— signed for you. To keep 
pace with increased de- 
Ww mands and promote 
cost effectiveness. Your 
— CGR representative has 
all the details. 










CGR MEDICAL CORPORATION 
2519 Wilkens Avenue, Baltimore, Maryland 21223 (301) 233-2300 
CGR CANADA LTEEJ TD. 
500 Boulevard de l' Aéroparc, Lachute, Québ==, Canada (514) 562-8806 





If vou had 


dyslexia 1t e ould 
take vou thirty 
minutes to read 


this ad. 


some dyslexics might not be able to read it at all. 

Instead of a page of words, this ad would appear as a jumble of letters to the 
severely dyslexic person. 

Dyslexia is a learning disability which prevents the brain from receiving correct 
written messages sent by the eyes. And since dyslexics are often extremely bright, 
imagine how frustrating it must be to be able to see and yet not read. 

Of course, dyslexics, the blind and physically handicapped could attend school 
along with everyone else if someone read their textbooks to them. 

And that's what we do. Recording for the Blind "reads" to thousands of disabled 
students by lending them tapes of their school books free of charge. Recording for the 
Blind's Master Tape Library numbers nearly 40,000 recorded titles and is still growing. 
New texts are recorded all the time. 

You can help us keep up with the demand. If you can 
spare two hours a week, and if you have a technical 
background, or if you are a professional or a native 
speaker of a foreign language, please volunteer. If you 
know of someone in need of our services, let us know. 
Recording for the Blind is a non-profit organization sup- 
ported by volunteers and contributions from the public. 

Recording for the Blind has 29 recording studios 
across the country. To find the one nearest you and for 
more information, please write us: 








Recording for the Blind. . .... an educational lifeline 
215 East 58th St., New York, NY 10022 





CHARLES C THOMAS « PUBLISHER 


BONE TUMORS: General Aspects and Data on 6,221 Cases 
(3rd Ed.) by David C. Dahlin, Mayo Clinic, Rochester, Minne- 
sota. New features for this edition include chapters on benign 
and malignant (fibrous) histiocytomas; description and illus- 
tration of recognizable types of osteosarcoma and chondrosar- 
coma; and several novel examples of bone tumor simulators. 
The text as a whole continues to document the experience of 
the Mayo Clinic in the diagnosis, management and follow-up 
of more than six thousand patients with primary tumors of 
bone. The gross pathologic, histologic and roentgenologic fea- 
tures of these lesions have been correlated. The 97 to 100 per 
cent complete follow-up studies of the various entities have 
allowed certain conclusions regarding clinical courses and re- 
sponses to therapy. The text is amplified by detailed coverage 
of reactive processes, developmental lesions, traumatic altera- 
tions and other conditions that produce skeletal abnormalities. 
Pathologists, radiologists and surgeons concerned with skeletal 
disease will find this respected treatise a valuable repository of 
information. '78, 464 pp. (8 1/2 x 11), 740 il., 7 tables, $32.75 


A STUDY GUIDE FOR RADIOLOGIC TECHNOLOGISTS 
by Judith Posner Baron, College of Lake County, Grayslake, 
Illinois. This text will be ideal for the practicing technologist 
who wishes to up-date his knowledge. Because it 1s a pro- 
grammed text, it will provide opumum comprehension. Em- 
phasis is placed on the development and application. of 
concepts rather than on rote learning. Along with standard 
radiologic technologv topics, the book details such subjects as 
exposure techniques, solid state rectifiers and exposure 
switches, rare earth intensifving screens, grid-controlled x-ray 
tubes, thermoluminescent dosimeters, radiation biology, image 
intensifier tubes, image storing and retrieval devices, 
xeroradiography, and electron radiography. The text further 
features a brief introduction to relevant physics, chemistry and 
biology, and a review of terminology for the novice. 78, 560 
pp., 200 il., $17.50 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed., 13th Ptg.) by Arthur W. Fuchs, 
Rochester, New York. An amply illustrated guide for the x-ray 
technician and radiologist on the accepted procedures for the 
production of good quality radiographs from properly exposed 
x-ray film, this book describes a simple though exact exposure 
system which is based upon proven fundamental theories and 
practices. Wherever possible, the exposure factors have been 
reduced to constants, thereby eliminating many sources of pos- 
sible error. The book discusses in detail the operations neces- 
sary for correct handling and chemical treatment of exposed 
x-ray film to convert it to a radiograph. A fourteen page glos- 
sary of terms and techniques adds to this work. 77, 302 pp. (7 
x 10), 600 il., 25 tables, $18.50 


ELEMENTS OF RADIATION PROTECTION by Ronald V. 
Scheel. and Jack Wakley, both of the Univ. of Virginia School 
of Medicine, Charlottesville. Information in this textbook 1n- 
cludes atomic structure, ionizing radiation, interaction of radi- 
ation with matter, sources of radiation exposure, biological 
manifestation of radiation exposure, permissible dose limits, 
principles of radiation protection and monitoring devices. Sev- 
eral chapters of the book deal with federal performance stan- 
dards and Atomic Energy Commission regulations. The 
material content and mode of presentation are clear and non- 
mathematical for those students who have little background in 
physics and mathematics. 75, 112 pp., 15 il., 10 tables, $7.95, 
paper 
Orders with remittance sent, on approval, postpaid 


301-327 EAST LAWRENCE 


SPRINGFIELD ‘ILLINOIS -62717 























Asbestos-Related 
Disease 


RADIOLOGIC ASPECTS IN DIFFERENTIAL 
DIAGNOSIS 


Edited by LESLIE PREGER, M.D., F.R.C.R., with 
DONALD T. ARAI, M.D., PAUL KOTIN, M.D., 
HANS WEILL, M.D., and 

JACK WERCHICK, J.D. 


FROM THE PREFACE: 

The purpose of this book is to help identify asbestos- 
related disease and to provide a guide to physicians 
who must reassure the “worried well” who have been 
exposed to asbestos but who are free from asbestos- 
related disease. Much has been written on asbestos in 
the past, but such material frequently appears in 
journals not usually read by genera. physicians and 
clinical radiologists. Computer searches of this ma- 
terial have allowed collation of many of these reports. 
CONTENTS: D. T. Arai and H. Weill, Clinical 
Problems in Asbestos-Related Diseases. L. Preger, 
Organ Involvement in Asbestos-Related Disease. L. 
Preger, IIO U/C 1971 International Classification 
of Radiographs of the Pneumoconioses. P. Kotin, 
The Industrial Medical Officer and Corporate Re- 
sponsibility. J. Werchick, Medicolegal Aspects. 

1978, 288 pp., $24.50/ £15.90 ISBN: 9-8089-1083-5 


Roentgenology 
of Fractures and 
Dislocations 


A Seminars in Roentgenology Reprint 
Edited by BENJAMIN FELSON, M.D. 


CONTENTS: B. Felson, Letter from the Editor. 
T. A. Tomsick, Gamut: Normal Skull Variants that 
may Simulate a Fracture. R. Grusd, Gamut: Pseudo- 
fractures and Stress Fractures. R. R. Renner et al., 
The Radiologist, the Orthopedist, the Lawyer, and 
the Fracture. 7. E. Keats, An Atas of Simulated 
Fractures. T. A. Tomsick et al., Skull. K. D. Dolan 
and C. G. Jacoby, Face. J. H Harris, Jr., Spine. K. R. 
Kattan, Bony Thorax. H. Pavlov and R. H. Frei- 
berger, Shoulder. L. F. Rogers, El»ow. J. J. Kaye, 
Hand and Wrist. A. Thaggard III ei al., Bony Pelvis 
and Hip. J. Edeiken and J. M. Cotler, Ankle. L. F. 
Rogers and R. E. Campbell, Foot. F. N. Silverman, 
Pediatric Fractures. 

1978, 192 pp., $19.50/ £12.65 ISBN: 0-8089-1131-7 


Send payment with order and save postage and handling 
charge. Prices are subject to change without notice. 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanevich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NWI 7DX 





Remote but not remove 


With our new Galaxy™ II Remote system, you can perform high-quality R&F 
examinations with the time-saving accuracy and ease of remote control. And yet, you 
can change easily to tableside operation when being close to your patient is important. 
A turn of a key fulfills your choice — either remote or classic operating modes. 

Remote operation offers maximum patient throughput with minimum Operator 
fatigue in a minimum radiation environment.. while you maintain control over every 
examination. 

Understandably certain examinations such as myelography or those involvin g the 
uncooperative patient require close patient contact and suggest tableside Operation. 
Then again, for routine GI work with cooperative patients, why not relax at your 
remote console? The choice is yours for remote or classical operation. 

The Flushmount™ imaging concept maximizes spotfilm results with improved 

em patient geometry. And our " mini-cassetteless" 
Multispot 100 camera eliminates the need to 
change spotfilm cassettes during the exami- 
nation. Also, for those who prefer a spotfilmer, 
a programmed Multiview filmer is available. 







Galaxy IT Remote. 


For installation versatility, Pickers Galaxy II 
Remote console may be desk or pedestal mounted in 
the control booth. The compact design requires 
minimal space end features simple operator controls. 
These are humzn engineered for quick orientation. 

Maximum dszagnostic information is achieved 
with our high-performance, dual-mode televised 
imaging system. For permanently recorded images, 
automatic exposure control provides consistent film 
density...exposure after exposure. 

Four-way power top coverage for full patient 
positioning is provided. The Galaxy 11-90 Table is 
capable of all necessary motions for tableside or 
remote RF procedures. The Universal Bucky II 
features sinusoidal grid drive to give line-free 
films with X-ray exposures as short as 2 
milliseconds. 

And like all Picker equipment, this 
system is backed by our worldwide service 
organization which has a reputation for 
top performance. 

Galaxy II Remote works hard 
to make your work easy. For 
more information contact your 
local Picker representative, or 
write Picker Corporation 
or Picker International, 

595 Miner Road, Cleveland, 
OH 44143. 


PICKER 


“ONE OF THE CIT COMPANIES 
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We want 
vou to talk 
in our 


library. 


Ours is a living library of spoken — (^ 
words. A library of roughly 40,000 x p. 
x 
J^ 









textbooks on tape, available free 
of charge to blind students. 
Eligible students also include the 
visually impaired, the learning 
disabled, and the physically 
handicapped who cannot handle 
printed material. 

These students continually 
require new texts. And to fill this 
need, volunteer readers make 
tapes in our 29 recording studios 
across the country. 

We urgently need readers with 
technical or professional back- 
grounds, and native speakers of ; 
foreign languages. If you can spare 
two hours a week, please volunteer. | 
We are a non-profit organization 
supported by contributions from 


the public. 
Recording for the Blind... an educational lifeline 


215 East 58th St., New York, NY 10022. 


Most computer tomograph scanners have excessive lag-time 
between machine scanning and image recors-ruction. 


The Siemens Difference: Instantaneous 
Image reconstruction 


Immediate clinical 
evaluation 

Delayed processing time is a 
thing of the past with Siemens 
computer tomographs, 
SIRETOM and SOMATOM. 
A specially designed high- 
speed computer reconstructs 
scanned images instanta - 
neously. This permits imme- 
diate decisions as to diagnosis 
and course of treatment 
while providing for faster and 
smoother patient processing. 


Reduced scan time 
Scanning for both SIRETOM 
(head scanner) and SOMATOM 
(whole body scanner) is gov- 
erned by the SCINTILLARC 
fan-beam solid-state detector 
array system. The result of 

this advanced engineering 

is evidenced by a dramatic 
reduction in setup and 

scan time along with un- 
surpassed quality tomograms 
achieved under clinical 
conditions. 





Concepts... | | 
engineered to radiologic excellence 


SIEMENS 


Most high-energy linear accelerators continue to use thick target 
and thick scattering foil techniques to produce X-ray and electron beams. 


The Siemens Difference: Advanced X-ray 
target and electron scattering foil systems 


The MEVATRON-20 
Siemens’ newest accelerator, 
the MEVATRON-20, utilizes a 
multiple element X-ray target 
and a unique double-foil 
electron scattering system to 
produce outstanding beam 
quality. Additionally, it features 
an integral verification capa- 
bility for error-free machine 
setup. And with the highly flex- 
ible “Z” patient table, itformsa 
truly integrated installation 
ideally suited for modern radia- 
tion therapy technique. 


The MEVATRON series 


Siemens’ product selection 
also includes the MEVATRON-6 
and MEVATRON-12 which. 
together with MEVATRON-20, 
cover the full spectrum of 
energy and modality 
requirements. 





Most remote-controlled examination units are products 
of alterations to standard radiographic and fluoroscopic units. 


The Siemens Difference: Specific systems 
for specific needs 


Versatile applications 


Siemens responds to the varying 
needs of the radiologist with a full 
line of remote-controlled exami- 
nation units - SIREGRAPH A, 
SIREGRAPH B, and SIREGRAPH II. 
Virtually every radiographic or 
fluoroscopic examination may 
be performed on a system from 
our wide selection of universal 
procedure or dedicated-purpose 
remote-controlled diagnostic 
products. 


Individualized systems 
Our systems were developed to 
meet the growing preference for 
remote examination tables and to 
meet the need for individual, 
custom-designed units that 
would satisfy different levels of 
requirements for versatility and 
application. 





Concepts... 
engineered to radiologic excellence 


SIEMENS 


Most of today's diagnostic X-ray generators still require lengthy 
programming of routines— individual selection of exposure time, 
focal spot, milliampere, and major and minor kilovoltage settings. 


The Siemens Difference: Organ-related 
push-button programming 


Simplicity of 
operation 

Siemens has engineered 
operator time efficiency into 
diagnostic X-ray genera- 
tors. Both OPTIMATIC 
and ORGANOMATIC 
generator series 
feature organ- 

related techniques 
which eliminate errors 
caused by miscalculation of 
exposure times and settings. 
One push button selects the 
examination units, kV, mAs, 
focal spot, and screen-type. 
The result is more efficient 
operational control and 
Improved patient processing. 

















For Double Contrast Stomachs,Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension 


Double contrast radiography a»peers to 
offer the potential for significant 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This eads 
to improved detection of supe'fical 
erosions and ulcers, malignanc es, 
polyps and other benign tumcrs, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w. 259% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 
e High fluidity 
e Palatable 
e Unit dose convenience. 
E-Z-HD — The barium for the double 
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NOTE THE ANTRAL POLYP (ARROW) AND THE LACELIKE AREAE GASTRICAE IN THE BODY OF THE STOM-C— contrast examination of the stomach 
Film, courtesy of Robert E Koehler, MD Washington University, Dept. of Radiology. St Louis, Missouri and duodenu m. 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 


nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology 115: 569-573, June 1975 Ea Westbu ry, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an (51 6) 333-8230 


overview. Radiology 117: 743-744 Dec. 1975 
9/77 
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Contrast resolution—The CT/T's ability to resolve Spatial resolution—The CT/T has the ability to 

very slight differences in tissue densities permits clear resolve very small structure, such as the bronchii cut in 
visualization of biliary structure within the liver (figure 1) ^ cross-section (figure 3) and the lamina papyracea and 
and superb grey matter/white matter differentiation bony detail within the ethmoid sinus (figure 4). 

within the brain (figure 2). Although not an example of 
contrast resolution, note the superb visualization of the 
neural tube and spinal nerves in figure 1. 









Youd expect it from GE. 


The company that pioneered 
Fast-Scan CT also gives you 
the best images. 


GE started with the right design, 
right from the beginning: 360°, 
rotate-only, 4.8 second scanning 
with a stable xenon detector. 


provide clarity and detail un- 
matched by any other CT system. 


The X-2 detector package 
comes as standard equipment 
on the CT/T 8800 scanner, or 
as an option for the CT/T 
7800 system. BotF detectors 
(X-1 and X-2) carry GE’s 
3-raightforward 5-year warranty. 





Now, for CT applications requiring 
ultra-high resolution images, GE offers the 



















X-2 detector package. We ve nearly doubled These latest developments in CT are a direct 
the number of detector elements to 523 . ‘esult of GE's continuing commi-ment to 
in a 30° arc. á es car  —. Bagnostic imaging. A commitment you can 
us, The result: resolving power of better than 1. 0. - phiunton--now enean tne TUture. 
f mm. With 4.0 mm resolution at 0. 4% General Electric Medical Systems, 
contrast. These unprecedented images Milwaukee, Toronto, Madrid. 
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The CT/T Continuum .Besti images, best value. 


yr in the future. e 














E 


How would you like a new 
market of two billion customers? 


The UN is creating it by helping m i. 


developing nations develop. 

Raw materials? The UN 
Development Program has 
unearthed mineral deposits worth 
over $40 billion. Iron. Bauxite. 
Copper. Manganese. Tin. 

You see, the UN is the only 
place where economic issues are 
dealt with on a worldwide basis. 
By helping countries grow, new 
markets are created. American 
business benefits from the 
increased demand for products and 
services. And these countries often 
become sources for much needed 
raw materials. 

Eighty percent of American 


| dr AE 


contributions to the United Nations 
Development Program come 

back to the United States in the 
form of new business. 

Other things the UN does to 
help business? A UN commission 
is codifying laws of international 
trade so that importers and 
exporters will know exactly what 
their rights are and when they 
should get paid. 

The UN protects vour work 
force too. It keeps track of diseases 
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The UN mea 


business. 
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like flu so that in 
be prepared in t: 
epidemics and ak 
those of you who 
the UN has mad 
language spoken 
control towers. / 
think regulates a 
postage and telec 

The UN me: 
American busine 


Get the whole story. 

“The You in the U 

Nations Association- 
| Street, New York, Nev 


| Name 
| Address... 
| City 


| State 








ND 8000 


The quality of a tomodensitometer is defined 

by four main kikai 

e Density resolution @ Patient dose 

e Spatial resolution e Linearity of response 

The first three parameters are interdependent. Improvement of one 
cannot occur without sacrificing one or both of the others. 
And on the other hand, if only a single “best combination" 
of parameters is available, image quality is most certainly 
compromised for all cases. CGR recognizes this problem. 
Depending on the anatomy to be examined, 

the user may select the most important parameter. 
Superior image quality is thus always maintained. 





ND 8000 unique selection of data acquisition modes permits 
optimum image quality with minimum 
radiation to the patient. 


DOSE UTILIZATION 

Excellent total radiation control by effective 
primary and secondary collimation. 

Useful dose always at optimum minimum 
value due to user-selected modes and 
high efficiency detectors. 


oelective beam filtration and slice 
thickness depending on level being 
examined. Excellent density resolution 
0.2 % at a spatial resolution of 

4.5 cycles/cm. For study of intracerebral 
abnormalities in the primary stage. 


Exceptional spatial resolution. 7 cycles/cm 
at a density resolution of 1.0 %. For analysis 
of the orbits, auditory canals and other fine 
detail structures. 


Patient dose: 

- 0.23 Rads (skin) 0.1 Rads (orbit) in fast 
scan high spatial resolution mode. 

- 1.45 Rads (skin) in high density resolution 

mode. 





ind the 
rebral trunk. 











The patient head 
holder allows 
angulation of the 
nead in 
conjunction with 
gantry angulation 
ito provide the 
best anatomical 
orientation of the 
cerebral level to 
be examined, as 
well as the most 
comfortable 
position for the 
patient. 











performance 
never occurs 
by accident 








Total image display and 
interpretation capability is immediately 
available. 


Even if data acquisition is 
excellent, optimum diagnosis is only 
possible if images are properly 
processed and presented. A display 
console with complete image analysis 
capability is mandatory. 

Automatic and multiple processing 
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ND 8000 


functions create the most advanced, yet 
easiest to use, analysis system available. 

Three ND 8000 image console 
versions are available. Depending on 
application, providing a minimum of 
8 basic functions up to 24 more 
sophisticated capabilities. 

Each console includes a dedicated 
data processor, contributing to even 
faster patient examination and image 
diagnosis. 
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The Department of Radiology, University of Utah College 
of Medicine, is sponsoring a postgraduate course in 
Gastrointestinal Radiology, January 27 - February 3, 1979 
at the Snowbird Ski Resort, Snowbird, Utah and a second 
similar meeting at the Park City Ski Resort from February 24 - 
March 3, 1979. 


Registration fee is $230.00 for each meeting and includes 
breakfasts and coffee breaks. A limited number of residents 
will be accepted at a registration fee of $150.00 if 
accompanied by a letter of endorsement from their 
departmental chairman. Cancellations will be accepted up to 
January 4, 1979 for the Snowbird course and up to February 4 
for the Park City course, subject to a $30.00 handling fee. 
Rooms have been secured at Snowbird and Park City and will 
be held until November 28 and December 24, 1978, 
respectively. After that time, reservations will be accepted on 
the basis of availability. 


The course has been accredited for 20 hours AMA - CME 
Category | credit. 


FACULTY: 


David G. Bragg, M.D. 

Professor and Chairman, Radiology 
R. Edward Coleman, M.D. 
Associate Professor, Radiology 
Virgil R. Condon, M.D. 
Associate Professor, Radiology 
William B. Cutcliff, M.D. 
Assistant Professor, Radiology 
James W. Freston, M.D., Ph.D. 
Professor, Medicine and Pharmacology 
John R. Haaga, M.D. 

Staff Radiologist, Cleveland Clinic 
Richard B. Jaffe, M.D. 

Associate Professor, Radiology 

P. Ruben Koehler, M.D. 
Professor, Radiology 

Timothy G. Lee, M.D. 

Associate Professor, Radiology 


Patrick D. Lester, M.D. 
Associate Professor, Radiology 


William J. McSweeney, M.D. 
Professor and Chairman, Radiology 


Franklin J. Miller, Jr., M.D. 
Associate Professor, Radiology 
D. Edward Mineau, M.D. 
Instructor, Radiology 

Frank G. Moody, M.D. 
Professor and Chairman, Surgery 
James A. Nelson, M.D. 
Associate Professor, Radiology 
G. William Nixon, M.D. 
Associate Professor, Radiology 


Patrick F. Sheedy, M.D. 
Associate Professor, Radiology 
Mayo Clinic 

Edward B. Singleton, M.D. 
Professor, Radiology 

Texas Children’s Hospital 


Karl T. Wickstrom, M.D. 
Assistant Professor, Radiology 


REGISTRATION FORM 


FOURTH ANNUAL SNOWBIRD, PARK CITY RADIOLOGY C JNF=RENCE 
GASTROINTESTINAL RADIOLOGY 


Check course(s) desired: 


(J) Snowbird Ski Resort January 27 - February 3, 1979 
[] Park City Ski Resort February 24 - March 3, 1979 


NAME: 





Children's Hospital National Medical Center 




















ee) ZIP: — 








TELEPHONE: 








Preliminary Program 


Sunday Evening 


7:00 - 900 Film Reading Session 
Monday 
7:3C - 3-50a.m. Contrast Examination of the Biligry Tract 
Drs. Mineau, Moody, Nelson, Wickstrom 
4:3C€ - 5330 p.m. CT and Ultrasound of the Biliary Tract 
Drs. Haaga*, Lee, Sheedy* 
Tuesdey 
7:3@-330a.m. Ultrasound and CT of Abscess; ~ontrast Studies 
in Oncologic Entities 
Drs. Koehler and Bragg 
4:39 - & 30 p.m. Plain Film and Barium Studies Techrique 
Drs. Freston, Mineau, Nelson, Wickstrom 
Wednesday 
7:32-9 30a.m. Liver Imaging and Interventiona! Tecaniques 
Drs. Coleman, Haaga*, Miller, -heecy* 
4:3) -€&€ 30 p.m. Pediatric Lower GI Tract: Part 
Drs. Cutcliff and Jaffe 
Thu:sdevy 
7:3)-€:30a.m. Pediatric Upper GI Tract: Part 
Drs. Condon, Lester, McSweeney*, singleton* 
4:3)-€:30a.m. Pediatric Upper GI Tract: Part |! 
Drs. Condon, Nixon, McSweeney*, »ingleton* 
Fricay 
7:30- *30a.m. Pediatric Lower GI Tract: Part I 
Drs. Condon, Lester, McSweeney*, Singleton* 
afterrcon Free Time 


* Ds. aga and McSweeney at Park City Conference, Drs. Sheedy 
ard 3ngleton at Snowbird Conference. 


Fee: $230.00 


Credk payable to: 
Lepsrment of Radiology 
Laivers:ty of Utah 


Fette with registration fee to: 
Franken J. Miller, Jr., M.D. 
Leparment of Radiology 
Uniwersity of Utah Medical Center 
=D Rath Medical Drive 

Salt Lake City, Utah 84132 





01) 581-8188 


Upon receipt of registration, hotel and ski information will be forwarded. Lodging guaranteed unal November 28, 1979 for Snowbird 
course and December 24, 1979 for Park City course. After these dates, lodging on availabilit- bass only. 


Benign Antral Ulcers 


Benign prepyloric ulcers often are accompanied by perifocal in- 
flammatory “mounds” (masses), easily confused with malignant dis- 
ease. When reasonable doubt exists concerning the latter, a brief 
course of intensive medical therapy may resolve the dilemma. The 
following examples are all proven benign antral ulcers. 


Case | - Fig. A. The barium-filled antrum 
shows an ulcer crater (a) plus a radiolu- 
cent pyloric defect (b). 


Fig. B. With compression, the ulcer (a) is 
better demonstrated. Of concern was the 
perifocal mass (b) which disappeared in 
3⁄2 weeks following medical care alone. 


Case Il - Fig. A. An ulcer (a) is clearly de- 
fined, as are its perifocal soft tissue masses 
(arrows). 


Fig. B. Following gastric lavage, three ulcers 
(a) plus the perifocal masses (arrows) are 
clearly demonstrated. 


Radiographs and caption material from the American College of 
Radiology—An Atlas of Tumor Radiology—Yearbook Medical 
Publishers, Inc. Reprints of this and subsequent reports available 
upon request. Please write, Eastman Kodak Company, Dept. 
740B, Rochester, New York 14650. (M3-309) 
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Case III - Fig. A. During antral contrac- Fig B. The ulcer (a) and perifocal 
tion, an ulcer (arrow) with its peri- nasses (arrows) persist during rela- 
focal soft tissue “mound” is obvious. tiv antral relaxation. 


£g 


Case IV - Fig. A. An obvious soft tis- Fig. B. During peristalsis, the “mound” 
sue mass envelops a large prepyloric changes in shape (arrow) as would 


ulcer (a). 


eI TH or a soft tumor. The configura- 
ton of the crater (a) too has changed. 


Diagnosis of petieat problems are capably supporte 
and strengthened by quality radiography, using your skil 9 


| and high-quality x-ray products. 


At left is the Kadak RP X-Omat processor, model MTA 


| The processor thats cesigned for economy, convenience 


and quick access tc a@uality radiographs. 

What’s important is: it runs on unheated water. YCL 
don’t need a hot-water supply or special mixing valve. | 
helps cut water heating costs, while delivering ready--c 
read radiographs in 2% minutes. Consistently. 

Kodak also offers wide choice of films for your specifi¢ 
needs—automaticaily processable. The durable Kodak 
X-Omatic cassette pacvides intimate film/screen contact 

Ask your Kodak Technical Sales Repre- 
sentative for further information. Or consult 
your medical x-ray products dealer. 


“Eastman Kodak Company, 1973 
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XERORADIOGRAPHY: Breast Calcifications by John N. 
Wolfe, Hutzel Hospital, Detroit, Michigan. This monograph 
provides the criteria necessary for diagnosing the cause of 
breast calcification. Each subject is discussed in text form and 
is amply illustrated. In addition, each illustration is accom- 
panied by text which includes history, radiographic observa- 
tions and thoughts of the interpreter at the time the x-ray 
report was submitted, presentation of the diagnosis, and dis- 
cussion of the case. Topics include calcifications associated 
with malignancies, characteristic tumor calcifications of spe- 
cific forms of malignancies, calcifications associated with 
benign conditions, calcifications within lymph nodes, calcifi- 
cations of the skin and areola, arterial calcifications, pseudo- 
calcifications and specimen radiography. ’77, 184 pp. (8 1/2 x 
11), 284 1L, 3 tables, $22.50 


XERORADIOGRAPHY: Uncalcified Breast Masses by John 
N. Wolfe, Hutzel Hospital, Detroit, Michigan. The order of 
presentation in this text proceeds from the obvious malig- 
nancies characterized by a mass with a well-developed spicu- 
lated margin, through the more subtle circumscribed 
carcinomas such as the medullary or colloid variety, and 
finally, to the most difficult, those that do not present a well- 
defined mass, but merely an area of increased density. The 
section concludes with a presentation of some less common 
forms of malignancies. Following the section on malignan- 
cies, benign tumors are considered in detail. This section 
illustrates the classic types of pathology followed by exam- 
ples of variations. Finally, cases are shown where one simply 
cannot arrive at a correct diagnosis. '77, 208 pp. (8 1/2 x 11), 
307 il., $28.00 


301-327 East 





Lawrence Avenue 


Orders with remittance sent, on approval, postpaid 


Springfield 


THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (6th Ed.) by Joseph Selman, Tyler Junior College, 
Tyler, Texas. This is the text against which all other tomes 
of similar intent are measured. Now in its Sixth Edition, this 
classic introduction to x-ray and radium physics has again 
been revised, rewritten, updated and enlarged to accommo- 
date a constantly changing field. The basic format — proven 
effective in many classrooms over many years — has been 
retained. Selected for new or amplified discussions in this 
edition are such items as focal spot evaluation, modulation 
transfer function, new types of intensifying screens, the basic 
phenomena of phosphorous luminescence, direct magnifica- 
tion in small vessel angiography, high kilovoltage radiog- 
raphy, and radiation protection. '77, 616 pp., 296 il, 29 
tables, $18.75 


PUBLIC RELIGIOUS SERVICES IN THE HOSPITAL by 
S. Denton Bassett, Univ. of Texas Medical Branch, Gal- 
veston. Foreword by Myron C. Madden. This volume surveys 
the religious ministry in American hospitals and the feelings 
of patients desiring this service. The author enlarges on the 
concept of a relationship between the lasting elements of 
worship and body function, and emphasizes the primary im- 
portance of the patients’ need for blessing through worship. 
Four questions related to public religious services in the hos- 
pital are discussed: Is there a need for public religious ser- 
vices in the hospital? What are the general responses patients 
have who attend public religious services in the hospital? 
What public religious services are provided in various hospi- 
tals in the United States? What kinds of religious services are 
best suited for hospital patients? '76, 80 pp., 12 tables, $7.50 





Illinois 62717 


YOU CAN ACQUIRE VALUABLE BACK VOLUMES AND 
SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of available stock. 
This offer is subject to withdrawal without notice. NOTE: For your convenience, the same price—$5.00—applies to 


all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 


CHARLES C THOMAS * PUBLISHER 


301-327 East Lawrence Ave. 
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Hanley Space Saver X-Ray and Medical Record Cabinets are instal ed in most 
hospitals ir America. 

Top quality and low price is the reason. Its #1. Regular 5 com men: with 
doors or caen 19'/2 x 32 x 83. Deluxe Oversize 5 High 23 3/4 x 32 > 88. F.O.B. 


Factory In.X-Ray rooms it's the oversize. Extra depth means easier tiling. 
FNERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS. 
HANLEY MEDICAL EQUIPMENT CO. 
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ll using a fulcrum bar? 


In Iomolex™ there is no heavy, 
cumbersome fulcrum bar. With 
touch-button controls, just the 
finger tip is all that is required to 
set the Tomolex for tomography, 
erect-chest work or routine hori- 
zontal radiography. Being able to 
switch from tomography to radiog- 
raphy and back again within seconds 
assures Maximum patient throughput. 

Faster throughput isn't all that ^ 
Tomolex offers. The four-way float- 
top table makes patient positioning 
faster and easier for the technologist, 
more comfortable for the patient. 
And the extra-wide tabletop gives 
your patient a greater feeling of security. Yet you can still position carts flush against the 
Tomolex top because tableside controls glide out of the 
way quickly and effortlessly. 

Radiologists appreciate the superb tomo- 
graphic and radiographic image quality possible 
with Tomolex. Quality that’s achieved by 
design from inception through final r 
assembly. Further, automatic P d 
exposure control assures optimal 
radiologic film density — con- 
sistently. And the Collimatic Automatic Collimator 
provides the precise beam coverage vou want while 
tracking film size, according to the SID you select. 

lomolex's award-winning table design is more 
than just visually attractive. It’s also the essence of 
practicality with all table components built into the 
table base for servicing. Further, a steel bump rail and 
impact-resistant kick plate help preserve its modern 
good looks even in the busiest radiology suite. 








 Tumulex uuesnt. 







Customized acquisition plans, or leasing 
can be arrangec. through your channels or through 
Pickers parent CIT Financial Corporation. 
For ease, speed and quality 
-csults, Tomolex is still the paragon 
in radiographic/linear temography 
systems. And like all Picker 
equipment, its backed by 
our worldwide service 
organization. Contact your 
loca Picker representative, or write 
Pick =r Corporation or Picker Ir ternational, 


595 Miner Road, Cleveland, OH 44143. 
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temperature stabilizer 








* coverless temperature support e feed back probe which provides 
system for complete accessibility accurate temperature control 

e mobile and versatile and readout display 

e for use in fluroscopy, special e fail safe instrumentation 


procedures, c.t. and ultrasound 


call direct 716 882-0862 


Or write 


gordon consultants, inc. 361 dewitt st. e buffalo, new york 14213 


M SAVES SPACE 


Introducing "MIM-MVIEWER Sres te 


NEW CONVENIENT MINI-SIZE, MOTORIZED, PORTAALE 48-FILM X-RAY VIEWER IS 


e Attractive modern styling for every decor! e Optional shelf or desk available. S M A L L / 
a 
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E 
e small enough to roll from reem to room Pot 
' e small enough to just plug in aad operate Ea 
€ e small enough to sit next to Radiotogist’s desk 
BUT ... *MINI-VIEWER" IS BIG! 


BIG enough to view & store up to 48 — 14" x17" (or smaller) f ims (equivalent of 6-4 over 4 ills) 

BIG enough to illuminate 4 over 4 films 

BIG enough for 7-second random access touch-control viewinz 

BIG enough to offer individually-controlled, extra bright lighting — without spillover between sections 
BIG enough to be rugged yet compact — 70’ wide, 79" high, 22' deep 


À o Ba S. & S. X-RAY PRODUCTS INS. Manufactured in USA by S & S, whc nave made 
BA | d pg Ray Accessories 















more motorized viewers than any cne else in 
Telephone: 212-852-6900 the world. Sold by local X-Ray dealers backed 


87.93 JAY STREET, BROOKLYN, N.Y. 11201 up by S & S parts inventories and experience. 
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Taking the 
out of 
E 


The U_TRARAD Chest System by Liebel- 
Flarshe:m eliminates these operational pains ard 
| | places on  inefficiencies. When the ULTRARAD Chest Sys- 
nic opera- ^ tem is nstalled with a dedicated film processor 
ngchest and aJomatic exposure timing, all your chest 
radiog-aphs will be of the same high quality bə- 
cause the same screens, grid, x-ray equ pment 
| ce SOT | are Heed for all chest examina- 
ddition, | orsi iugi 


















LIEN 


FUJI FILM 


CRAY CORPORATION KYOKO 


NEW YORK 20 North Avenue CHICAGO 1211 West Norwood Avenue LOS ANGELES 1639 Gardena Avenue A 
Larchmont, New York 10538 -~ Masca, Illinois 60143 Glendale, California 91204 
(914) 834-4567 (312) 773-3360 (213) 240-0280 





clear clean colon 


XPrep Liquid 


(standardized extract of senna fruit) 





versatile bowel evacuant for diagnostic procedures 





















































Versatile in indications Versatile in administration 

May be used prior to: May be used: 

G.I. radiography | ‚Alore, ina single dose | | b 1j 
Urologic radiography g — [Alore, in divided doses, particularly in elderly or 

— — ——— — ——— debilitated patients 
Colonoscopy a RH E —— 34 — — 
[e weenie. f E | With adjunctive use of citrate of magnesia, laxative 

Sigmoidoscopy i l -suppositories and enemas, as required - | 
Other diagnostic bowel procedures As part of other regimens, such as hydration - | 











X-PREP Liquid is formulated specifically for effective bowe! evacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 95% of 749 patients prepared for barium enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing staff. 

Supplied: X-PREP Liquid (standardized extract of senna fruit) in 22 fl. oz. bottles (alcohol 7% by volume). X-PREP Powder (s andardized 

senna concentrate) in 34 oz. containers. Now Available: X-PREP™ Bowel Evacuant Kit. Each kit contains: two SENOKOT® S “ablets (standardized 
senna concentrate and diocty! sodium sulfosuccinate), one bottle of X-PREP® Lieuid 21⁄2 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 


10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, anc the correct time sequence of administering the above laxatives. 


Colonoscope, courtesy of Olympus Gray Pharmaceutical Co, Affiliate * Bibliography available upon request. 


The Purdue Frederick Company 
© Copyright 1978, Gray Pharmaceuticel Ce Norwalk, CT 06856 
A9047 194578 





: Zu tit tim. yuu - -sk 
t eir first name? 
Get familiar with GAFMED: 


GAF® makes it easy to be the first name you think of when ordering quality 
x-ray films, chemicals, screens and cassettes. We call all our medical x-ray 
products GAFMED” Our first-name, only name basis of identity. 
It's called GAFMED for one good reason. It's one consistent x-ray 
system with the confidence to meet a variety of your radiographic needs. 
GAF ss solid experience and foresight are behind its contemporary 
F xray products. This enables GAFMED to respond to any radiographic 
requirement—be it consistency in your x-ray film, fail-safe chemicals or 








aR 


quality screens, cassettes and accessories. We know you develop favorites in this business and GAF wants to be one 


of them by measuring up to your toughest standards. 


GAFMED'Film and Chemicals: Quality through 


consistency. To help you manage x-ray imaging, such as getting excellent 
radiographic contrast and detail, GAF offers a superb line of film that gives you. 
the kind of stability you need in whatever mode you work. 


GAFMED'SR/1 When you need an expanded useful density range, wide- 
latitude SR/1 is your diagnostic radiographic film. It provides high contrast in 
those low density areas where most radiographic detail is visualized. In addition, 
SR/1 simultaneously delivers low contrast in high density regions to increase soft 
tissue detail with maximum exposure latitude. GAFMED SR/1 is designed for use 
with all blue and blue-green emitting intensifying screens and is fully compatible IE ` 
with all conventional processing methods. 


GAFMED'SR/2 SR/2 is a general-purpose medical radiographic film with 

medium speed, low fog, high contrast and blue spectral sensitivity. Features that 
make this widely accepted film outstanding are its ideal pertormance in automated film transport systems, suitability 
for all automatic and manual processing modes and its high definition image quality. SR/2 renders a wide variety of 
system speeds when used in combination with GAFMED calcium tungstate and Rarex* rare earth intensifying screens. 


GAFMED'SR/S GAFMED SR/S Photofluorography film is designed for use with image intensifiers employing 
70mm and 105mm roll film cameras. SR/S features high speed, high contrast and a low base fog for superb optical 
clarity. GAFMED SR/S is also designed for all 90-second short cycle and extended cycle automatic processing systems. 


GAFMED'SC/90 You d expect the company responsible for the first color-coded chemistry to be equally as 
innovative with the new GAFMED SC/90 chemical system. SC/90 DEVELOPER, color coded red requires no starter 
solution and cannot be over-replenished. The red pH sensitive quality control feature enables you to quickly 
determine chemical processing energy through visual check. SC/90 FIXER, color-coded blue for easy identity and 
fail-safe mixing, is designed for use in all short cycle automatic processors and provides excellent archival activity. 
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-/90 chemistry is also a clean-working solution for consistent 
Jality assurance that's part of the GAFMED system. 


The right film ar and Cassettes. 





e right film and chemicals is just the start. 
"or optimum radiographic performance the winning GAFMED combinctica |... 
5: a high quality film, superior screens and dependable cassettes. 

GAF manufactures two premium GAFMED cassettes to meet your 
pecific requirements: the lightweight Comp-I-Sette'and the durable Titar ™ 

The Comp-l-Sette design insures superior screen-film contact for 

»ptimum definition. Its lightweight metal construction and special epoxy 
oating are geared to provide long cassette wear. 

The Titan cassette, known for its excellent screen-film contact, is ruagedly constructed to guarantee long Icsting 
ervice. Its positive-locking feature makes it resistant to sudden jars anc jolts. Well recognized as a standard of the 
dustry, Titan cassettes are available in regular and phototiming mocels 

The GAFMED system also features a wide variety of intensifying screns to meet your particular imaging needs. 

Dur GAFMED Calcium Tungstate screens have an abrasion resistant surface making them ideal for automated 
lm transport systems. Of the four types available, TF-3 with a fast exposwre rating, is the most popular for general 
adiographic applications. 

GAFMED Rare Earth Intensifying Screens allow you to significantly -educe the exposure without requiring a 
special film or a change in safe-light illumination. Our popular BG High Speed screens allow a 4 time exposure 


“eduction compared to a typical par speed calcium tungstate system. 
® 
| 





All GAFMED screens minimize static related artifacts by incorpo- 
rating an aluminized backing. 


IGAFMED Product Service: You can't beat the 


system. GAFMED is more than a name for our quality line of 
medical x-ray products. It stands for the GAF people who safeguard 
your operations with a comprehensive field support program called 
Radiographic Engineering Services. 

Our skilled GAF technical representatives and x-ray engineering 
consultants will help you get the most efficiency from your radiology 
department. They provide expert product consultation and high impact 
training programs to assure consistent radiographic image quality 
while reinforcing your expertise. 

Now is the time to get familiar with GAFMED by contacting 
your local GAF technical sales representative...GAF x-ray dealer... 


or GAF Corporation, Medical X-Ray Products, 140 West 5lst Street, 
New York, N.Y. 10020. Medical X-Ray Products. 
The image of confidence. 
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Liquid 
Polibar wi. 
Super XL 


A Total System 


For double - contrast 
examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 











First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 3 
on its consistency. i 





The second concern is with the . E- 9 i 
proper apparatus. The E-Z-EM b 4 
system is unique in that 1/2” lumen | : e 5" 
tubing attached to the enema bag is d ME ee flexure in 
utilized — for freer, more uniform flow. Film courtesy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N.Y 
Miller Air Retention Tip, with or without 


optional cuff completes the system. 


A total system for ease of administration E-Z-EM 7 Portland Ave. 
and consistently reliable radiological results. Westbury New York 11590 
For additional literature, write: | (51 6) 333-8230 


International Affiliates: E-Z-EM Rooster B. V., Infirmeriestraat 6-8, Rotterdam 16. Netherlands 
E-Z-EM De Mexico. S. A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D F 
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Is making...not will make. That's the dif- 


ference between a commitment and a claim. 


And that's why Pfizer encourages questions 
about our CT scanner. We think that when 
it's time to compare answers, you'll see the 
difference for yourself. 

Prestigious installations. 
Pfizer has over 150 working CT sites in the 
United States and 13 foreign countries. Our 
list includes installations at University of Col- 


orado Medical Center, Columbia- Presbyter- 


ian Medical Center Hospital, Johns Hopkins 
Hospital, Michigan State University Hospital, 
University of Minnesota Hospital, and Yale- 
New Haven Hospital. 

Near-perfect service. 
A worldwide network of dedicated, experi- 


enced service engineers, each capable of 
total system maintenance. They ve provided 


Whenyoure 
of commitment, 
know what kind 
the manufacturer is making. 










you 





a documented average uptime record of 
96% for installations in the U.S And that's 
a remarkable service recordin the CT 
industry. 

Complete product line 
A full family of scanning equicment. From 
the industry’s first total- body scanner to our 
benchmark 0200FS whole-bedy unit, up to 
the recently announced PfizevAS&E CT 
scanner — the first high rescwtion fourth- 
generation scanner. Pfizer now offers one 
of the most complete lines cfCT scanning 
equipment in the world. Feascring CT im- 
ages of outstanding clarity, mooie patient 
handling systems, diagnostic lexibility and 
advanced software capabilitrevery step of 
the way. 

Pfizer and ASK&E.? Together. 
Early this year, Pfizer Medica Systems, Inc. 









this kind 
— 
of commitment 





signed an agreement with American Sci- 
ence and Engineering, Inc. Pfizer and 
AS&E, both pioneers in the industry, will 
continue to develop new radiological prod- 
ucts, including a revolutionary cardiac 
scanner. It was Pfizer who developed the 
first whole-body scanning system. It was 
AS&E who first introduced fourth-genera- 
tion geometry, acknowledged as the most 
advanced CT technology in the wor.d. And 
together we will continue to practice our 
commitment. Not just promise it. 

For more information, write 
Pfizer Medical 
Systems, Inc., Fas 
Dept. JR, 10 ! zd E hut 
Old Annapolis ‘Qa Jude 
Road, Columbia, ~d 
Maryland 21048. PFIZER MEDICAL SYSTEMS, INC. 


We're leaders. And we can show you why. 
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Now you can get the dependability of Kodak’s 90-second 
automatic processor, with the convenience and savings of 
ambient water wash and reduced water flow. 


The KODAK RP X-OMAT Processor, Model 
M6AW, gives you fully processed, dry, 
ready-to-read radiographs in 90 seconds, and 
uses tap water from 40° to 90°F (4-32°C). This 
eliminates the need for hot-water plumbing 
and a thermostatic mixing valve, and enables 
you to install the Model M6AW wherever 

you have a tap-water outlet and drain. Since 
hot water is not required, you can save on 
energy costs. 

A new air-type heat exchanger helps control 
developer temperature, making the Model 
M6AW independent of hot-water availability. 
The single water service eliminates the possi- 
bility of developer temperature fluctuations 
due to abrupt changes in water pressure 
or temperature. 

This reliable new processor occupies less 
than five square feet of floor space, but can 
process an average of 385 sheet films of 





intermixed siz=s per hour. And it can process 
roll films up to and including 17 inches in width 
at the rate of €6 inches per minute. 

A standby control unitis also available, to — 
turn off water as well as drive and dryer 
mechanisms when not in use; further-reducing 
power consurict on and wear. : 

Dependabil ty. 20-second processing, 
energy-savinc. 7 aat's the KODAK RP X-OMAT 
Processor, Mcce M6AW. Ask your Kodak 
Technical Sales Representative or your x-ray 
products dear to show you how this new 
processor cam serve your department. Or 
write: Eastman Kodak Company, Dept. 740-B, 
Rochester, New “ork 14650. 


TURNING ENERGY 
INTO IMAGES 


COYPUTED TOMOGRAPHY * NUCLEAR MEDICINE 
ULTRASOUND * BIOGRAPHY > FHERMOGRAPNY 





e: 


ATER WASH 





tnp - guaru 


temperature stabilizer 





e coverless temperature support e feed back probe which provides 
system for complete accessibility accurate temperature control 

e mobile and versatile and readout display 

e for use in fluroscopy, special e fail safe instrumentation 


procedures, c.t. and ultrasound 


call direct 716 882-0862 


or write 


gordon consultants, inc. 361 dewitt st. « buffalo, new york 14213 


Western History Dept., Denver Public Library 





W th the introduction of lighter photographic cameras 
that enabled 


When the subject cant be moved. mtse 


new perspec- 


it helps to have tives from which to take pictures, new hori- 


zons in realism were made possible. 
that Searle Radiographics similarly 
Q camera can. influences technology in the field 
of nuclear medicine with its extensive line of systems 
that extend the clinical utility of nuclear cardiology 
throughout the hospital. 
The Pho/Gamma® L.E.M. Low-energy Mobile Scin- 
adation Camera. 
The Scintistore™ Time-compression Data Storage/ 
Rstrieval System. 
The Gamma/Cor™ RCG Cardiac Probe. 
The Scintiview™ Image Control Station. 
Searle Versatility and great images. They're the reasons why 
(Fis is the most complete and efficient nuclear cardiol- 
nuclear cardiologu ozy line available. Find out how our product technology 


can serve your needs in nuclear cardiology by contact- 


sustems irg Searle Radiographics. 
move where theyre needed 
Searle Radiographics to make 


Division of Searle Diagnostics Inc. 


De Plaines, Illinois 60018 GREAT IMAGES. SI-8-8429R1 1007CMO1990 





M SAVES SPACE 


Introducing "MINI-VIEWER" sis se 


NEW CONVENIENT MINI-SIZE, MOTORIZED, PORTABLE 48-FILM X-RAY VIEWER IS 


e Attractive modern styling for every decor! e Optional shelf or desk available. S M A L L / 
a 






* small enough to roll from room to room am 


| * small enough to just plug in and operate ES 
* small enough to sit next to Radiologist's desk 


BUT ... “MINI-VIEWER” IS BIG! 


e BIG enough to view & store up to 48 — 14"x17" (or smaller) films (equivalent of 6-4 over 4 ills) 
è BIG enough to illuminate 4 over 4 films 


e BIG enough for 7-second random access touch-control viewing 


* BIG enough to offer individually-controlled, extra bright lighting — without spillover between sections 
e BIG enough to be rugged yet compact — 70” wide, 79" high, 22" deep 









MANUFACTURED BY 


OBS 7 & S. X-RAY PRODUCTS INC. osse ouo ov $4.8, we nave made 
M : Telephone: 212-852-6900 the world. Sold by local X-Ray dealers backed 


87-93 JAY STREET, BROOKLYN, N. Y. 11201 up by S & S parts inventories and experience. 
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For 
reliable 


Cobalt 60 
Teletherapy 


— ASK US! 


APA BR inn 


esi ee 


Seme clinics 


even use 
TWO! 


Atomic Energy 
of Canada Limited 


Commercial Products 


P.>. Box 6300, Ottawa, Canada, K2A 3W3 
Tei.613/592-2790 * Cable Nemota * Telex 053-4162 
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table 
that kneels. 





Patent Pending 


Amrad’s new THV table literally obsoletes every 
horizontal radiographic table on the market— including, 
unfortunately, some of our own. “THV,” you see, 
stands for Top Height Variable. 

Touch a control and the top 
lowers to a comfortable, "please-sit- 
down" chair-height. Touch it again, 
and the top floats effortlessly back to a 
32-inch examination height, even with 
a 400-pound patient aboard. 

The desirability is obvious. Be- 
cause the THV table offers much more 
than just convenience. It adds a much 
needed margin of safety— completely 
eliminating the need for a hazardous 
footstool. It allows extended source- 
image distances of 55" or more— 
opening the way to many new tech- 
niques that were either not possible or 
awkwardly inconvenient before. 

And with today's 
spiraling costs, 
the Amrad THV 
table offers an 
important savings of 
time. After all, most 
of the time for an average proce- 
dure is spent positioning the patient. 
Procedures are often complicated by 
patient feebleness or incapacity— certainly a common 
problem in every radiographic facility. Throughout the 
day, extra people must be available to help the tech- 
nologist with those instances. 
But not with the Amrad THV 
Eee table. An Amrad THV room allows 
` fewer people to perform more 
— . A examinations in less time. 



















Bosh HU That high-volume capacity is . 


augmented by the now-famous Amrad 

four-way floating top—the one that 

travels as far or farther in every dimen- 

sion than that of any other radiographic 

table—no matter what the price. After 
| initial positioning, there is no possible 
X coverage, head to toe, side to side, 
that could require scooting or sliding 
the patient. 





mans, 
wre 





The table is augmented by the Amrad tubestands— 
the ones where the tube and vertical bucky combination 
goes all she way to the floor—allowing weignt-bzaring 
procedures to be handled with a minimum of dangerous 
and bu Ey platform accessories. And by the superb 
Craig-se-ies of 600 MA generators—the ones wth the 
small, -emote-control console connected with low- 
voltage telephone cable. The ones that have earned a 
near-perfect record of reliability. 

And so Amrad's new THV table makes possible 
the firs: radiographic room that is designed around 
people, instead of machines. Surprisingly, it’s not 
expensi ;e— costing little or no more than obsolete 
tables. shone collect for the name of your local Amrad 
dealer. 

Anad go sit down on the first radiographic table 
that km2sls. 












A Raytheon Company 


The common-sense people 
in x-ray 


2020 North Janice Avenue 
Melrose Park, Illinois 60160 
(312) 865-2600 





better 


The 600 Beta Series Camera 





No need to pout. This camera Easy access. Takes the pain out 
won't let you make any careless of installation and service. 
mistakes, like forgetting to pull 

the dark slide. 


Nice looking. The camera, we 
mean. 


How do you name the heir to a classic? 

We needed a way to tell the world that our new 
generation of 600 Series cameras was part of the 
. original family of multi-format, video display 
cameras. But different. Totally redesigned for 
- improved performance. But recognizably the same. 
So we picked the second letter of a classic 
alphabet — the Greek — and called it the Beta 
camera. It's second, but not second best. In fact, 
it's better. 

Better than the camera that established the 
concept of multiple image hard copy on 8" x10" 
x-ray film? (And has the patent to prove it.) That 
has sold more units in this country and abroad 
than any of its numerous imitators? Hard to believe 

. . hard to achieve. But true. 

Better operating, for one thing. Single-handed 

front loading. Film cassette and dark slide interlocks 


that keep you from taking a picture when you 
shouldn". Automatic Reset when a new film is 
loaded so you operate the camera almost w thout 
thinkiag. | 

We sti offer the proven formats. And all the — 


proven features, like flash card data entry, soot - 


meter exposure system and footswitch remzte 
operation. Our components will always be tre finest 
available. including a new, high performance 
videc monitor, Schneider lens and CMOS 
electronics. | 
This al pays off where it counts — in image 
quality. And when you see our images, you | know 
for sure ‘hat Beta's not only better. It's best 
For more information, call collect or write 
Dunn Instruments, Inc., 544 Second Street, 
San Francisco, CA 94107, (415) 957-1600 


Dunninstruments 
The 600 
Beta Series 
Camera 











Single-handed front loading. 
Lets you install the Beta 
anywhere you like and load it on 
the run. 


breeze. 


Ho hum. Simplified fron: panel 
controls make picture-taking a 


Where Beta's best — superb 
clinical images in any format, 
positive or negative. 
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4 WAYS TO GET MORE FOR 


DONT BE 
OVERREPLENISH CONSISTENT. 


Guidelines for replenishment are based Follow the manufacturer’s recom- 
on an assumed average of the number mendations for processing tempera- 
of square metres of film processed. If your ture, time, mixing, and storage pro- 
intermix of film sizes falls outside the cedures. By doing this, you'll reduce 
average, you may be overreplenishing. An the chance of variability—no matter 
analysis of your actual needs by a Kodak whose chemicals you use. 
representative can provide useful data and 
maybe save you money. 
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RECOVER USE KODAK 
YOUR SILVER. CHEMICALS. 


It can help pay for your chemicals. They are produced and pack- 
Not all silver recovery equipment and agedtc uncompromising quality. 
procedures are alike. We'll be happy They are formulated to bring out 
to share our knowledge with you via the imeging characteristics of your 
the mail or your Kodak Technical x-ray film consistently, batch after 
Sales Representative. batch. day after day. 

Fcæmmore information on Kodak 


TURNING ENERGY LS chemicals and other products, ask 
INTO IMAGES your “odak representative for a 
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Scan without contrast 
medium shows a faint 
area of decreased 
density (arrow) in the 
medial aspect of the 
right occipital lobe with 
no accompanying mass 
effect. 





Use of this Contrast —Identifies lesions not seen on plain CT scans. 
medium tO enhance CT — More specifically defines nature, size and 
brain Scans “revealed ee ee of lesions visualized 
both an increased —Aids in detection of aneurysms, arteriovenous 
detectability and an fp diagnosis ofc reorenat A 
Improved pathologic —Rules out the presence of tumor in suspicious 
differ entiation a which may otherwise not have been 
of many lesions.”* Satistactorily visualized. 


“Davis KR: Massachusetts General Hospital, Boston. 
MA. Personal communication. 
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After administration of 
contrast medium, the 
lesion enhances well, 
demonstrating a 
posterior cerebral artery 
distribution infarct. 
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Reno-M-DIP(Diatrizoate Meglumine Injection USP) for drip infusion 
provides a sterile, aqueous solution of 30% diatrizoate meglumine 
which contains approximately 14% (42.3 g per 300 ml) bound iodine 
and 0.04% edetate disodium (sequestering agent). The solution 
contains approximately 0.054 mg (0.002 mEq) sodium per ml 

(16.2 mg/300 ml). 

CONTRAINDICATIONS: Contraindicated in patients hypersensitive 
to salts of diatrizoic acid and in patients with anuria. 

WARNINGS: A definite risk exists in the use of I.V. contrast 

agents in patients with multiple myeloma. There has been anuria 
with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not recommended 
since it may predispose to precipitation of myeloma protein in 
renal tubules. No therapy, including dialysis, has been successful 
in reversing this effect. Myeloma should be considered in persons 
over 40 before I. V. administration of a contrast agent. 

Incases of knownor suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks. 
radiopaque materials should be administered with extreme caution; 
however, anabsolute minimum of material should be injected, the 
blood pressure should be assessedthroughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I. V. or intra-arterially. Use diatrizoate meglumine with 
extreme caution in persons with severe concomitant hepatic and 
renal disease. Perform thyroid function tests prior to administration of 
diatrizoate meglumine since iodine-containing contrast agents may 
alter the test results. Although a history of sensitivity to iodine per se or 
to other contrast media is not an absolute contraindication, 
administration of diatrizoate meglumine requires extreme caution in 
such cases. 

PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular 
procedure (see ADVERSE REACTIONS). Severe life-threatening 
reactions suggest hypersensitivity to the contrast agent. A personal or 
family history of asthma or allergy or a history of a previous reaction to 
a contrast agent warrants special attention and may predict more 
accurately than pretesting the likelihood of a reaction although not the 
type nor severity of the reaction in the individual. The value of any 
pretest is questionable. The pretest most performed is the slow I. V 
injection of 0.5 to 1.0 ml of the preparation prior to injection of the full 
dose; however, the absence of a reaction to the test dose does not 
preclude the possibility of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, the necessity for 
continuing the examination should be carefully re-evaluated: if 
deemed essential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be extremely 
severe; therefore, close observation and facilities for emergency 
treatment appear indicated. 

Donot exceed recommended rate of infusion. Renal toxicity has 
been reported in afew patients with liver dysfunction who were given 
oral cholecystographic agents followed by urographic agents; 
therefore, if known or suspected hepatic or biliary disorder exists, 
diagnostic infusion studies should be postponed following the recent 
ingestion of cholecystographic agents. The diuretic effect of the drip 
infusion procedure may hinder an assessment of residual urine in the 
bladder. Consider the functional ability of the kidneys before injecting 
diatrizoate meglumine. Adequate visualization may be difficult or 
impossible in uremic patients or others with severely impaired renal 
function. Contrast agents may interfere with some chemical 
determinations made on urine specimens; therefore, collect urine 
before or two or more days after administration of the contrast medium 

Usage in Pregnancy: This preparation should be used in pregnant 
patients only when the physician deems its use essential to the welfare 
of the patient since safe use during pregnancy has not been 
established. 

ADVERSE REACTIONS: Adverse reactions accompanying |.V. use 
of iodine-containing contrast agents are usually mild and transient 
although severe and life-threatening reactions (including fatalities) 
have occurred. Because severe reactions to the procedure and/or to 
the contrast agent are possible, appropriate emergency facilities and 
well-trained personnel should be available and should remain 
available for 30 to 60 minutes following the procedure to treat the 
reaction since severe delayed reactions have been known to occur 

Reactions most frequently encountered with contrast agents by 
drip infusion are nausea and urticaria. Chills, metallic taste, vomiting, 
dizziness, a rise or fall in blood pressure, itching. flushing, or 
generalized feeling of warmth, sneezing, etc. may occur and, rarely 
may be severe enough to require discontinuation of dosage. Severe 
reactions which may require emergency measures include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, confusion, and 
cyanosis progressing to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema to laryngeal or bronchial 
spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. Although local tissue 
tolerance to diatrizoate meglumine is usually good, |.V. injection of the 
medium in a more concentrated formulation has produced a few 
instances of a burning or stinging sensation and of venospasm or 
venous pain. 

For full prescribing information, consult package insert 
HOW SUPPLIED: Available in single-dose bottles of 300 m. 


©1977 E. R. Squibb & Sons, Inc. H657-503 
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“Nuclear Medicine!” 
. with James L. Quinn, 3rd, M.D. 


and George P. Backer, M.D. 
5, one-hour Audio Cassettes 


ONLY $35.00! 


Program 2: 
“New Developments in 
Nuclear Medicine!" 
... a supplement to the above program. 
With James L. Quinn, 3rd, M.D. 


and George P. Backer, M.D. 
4, one-hour Audio Cassettes 


ONLY $28.00! 





l Program 3: Program 5: 
“Gastrointestinal Radiology!” “Computers in Medicine!” 
... with Roscoe E. Miller, M.D. ... With Laurens Ackerman, M.D., Ph.D. 
and George P. Backer, M.D. and Daniel K. Harris. 
6, one-hour Audio Cassettes 6. one-hour Audio Cassettes 
ONLY $42.00! ONLY $42.00! 
Program 4: 


“Neuroradiology!” 


.. With Michael S. Huckman, M.D- 
and George P. Backer, M.D. 
6, one-hour Audio Cassettes 


ONLY $42.00! 


the institute of continuing edu-ation 
Sawyer, Michigan 49125 - FE oae: 616-426-3433 


Please bill me for the following program(s) when shipped: 
10 per cent discount 1 2 3 4 5 
on all orders 
over $100.00! 10 per cent discount on orders over $100.00 
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Radium-induced Malignant Tumors of the Mastoid and Paranasal 
Sinuses 


MARGARET S. LITTMAN,' ISRAEL E. KIRSH, AND ALBERT T. KEANE 


In the records of 5,058 persons with therapeutic or occupa- 
tional exposure to radium, 21 patients with carcinoma of the 
mastoid and 11 with malignant tumors of the paranasal si- 
nuses were identified. Tumor induction times were 21-50 
years for mastoid tumors (median, 33) and 19-52 years for 
paranasal sinus tumors (median, 34). Dosimetric data are 
given for the patients whose body burdens of radium have 
been measured. We found a high proportion of mucoepider- 
moid carcinoma, comprising 38% of the mastoid and 36% of 
the paranasal sinus tumors. Three patients had antecedent 
bone sarcoma at 20, 11, and 5 years, respectively, and a bone 
sarcoma was discovered at autopsy in a fourth patient. Radi- 
ographic changes in the mastoid and paranasal sinuses were 
similar to those seen in nonradium malignant tumors. More 
than 800 known persons exposed to radium before 1930 and 
another group of unknown size who received radium water or 
injections of radium from physicians are still alive and at risk 
of developing malignant tumors of the mastoid and paranasal 
sinuses. 


The incidence of malignant tumors of the mastoid and 
paranasal sinuses in persons with skeletal deposits of 
radium is far in excess of that reported for non-radium- 
related malignant tumors in the same sites. On the basis 
of the 1964 Registrar General's figures for all deaths due 
to carcinoma of the skull for England and Wales, 
Vaughan [1] estimated that, for the radium patients, the 
ratio of observed to expected was 100:1. In general 
malignant tumors of the mastoid and paranasal sinuses 
are uncommon, comprising about 0.2%-0.3% of all ma- 
lignancies [2, 3]. 

From 1970 to 1977, seven mastoid carcinomas ap- 
peared among radium patients under study by the Center 
for Human Radiobiology, Argonne National Laboratory. 
The records contained 14 additional patients with mas- 
toid carcinoma and 11 with paranasal sinus malignan- 
cies, many of whom were reported previously [4-18]. 
However, the aggregate of the clinical, radiologic, and 
pathologic features as well as dosimetric aspects of the 
entire series have not been reported. 

The two objectives of this report are to briefly describe 
all the malignant tumors of the mastoid and paranasal 
sinuses known to have occurred to date (1978) in 5,058 
radium-exposed persons and to alert physicians that a 
sizable number of these persons are still alive and at 
risk. 


Subjects and Methods 


The Center for Human Radiobiology, Argonne National Lab- 
oratory, has records of 5,058 persons who were occupationally 
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or therapeutically exposed to radium. This group includes 2,036 
persoas-who were measured for radium body concent by whole 
body ge ma ray spectrometry, radon and thoron breath sam- 
ples, or by radiochemical analysis of bone specimens; 1,526 
persoaswro were located but not measured; and 1.496 persons 
who were not located. In all but five patients in this report the 
radium »ecy burden has been measured (tables 1 and 2). 

For the 21 cases of mastoid carcinoma, proof of neoplasm 
was prcwiced by histopathologic tissue slides for 14 cases, 
copies ot surgical pathology reports for four cases, hospital 
records for one case, and previously published case reports 
whict contained the histologic diagnosis and autopsy reports 
for two ceses. For the 11 cases of paranasal sinus *umors, proof 
of nespesm was provided by histopathologic tissue slides for 
Six cases, copies of surgical pathology reports for twe cases, 
hospite! ecords for one case, and previously published case 
repors cr two cases. 


Exposure History 


Radium acquisition occurred in three ways. One was in the 
lumircie watch-dial industry where dial painters pointed the 
brusF between their lips, thereby ingesting radioactive material. 
The rac tm content of the luminous paint mixture varied from 
abou- 5-100 4Ci/g. The second was during the treatment of 
various medical problems; patients received intravenous injec- 
tions cf radium or drank radium water. Each injection usually 
conteined 10 Ci of radium; a full course may have consisted of 
severa! tenths of a millicurie. The third was in the industrial and 
research processing of radium and involved chemists, physi- 
cists. enc laboratory workers. 


Dosirt=ry 


Ths =imates of body content of radium (*?5Ra) and the ratios 
of mesctaorium (228Ra) to radium body content listed in tables 1 
and 2 vere determined by one or more of the following meth- 
ods: waele-body y-ray spectrometry in vivo; measurement of 
radon C ?Rn) and thoron (??°Rn) in samples of breath; y-ray 
specrometry on large amounts of bone; and radiochemical 
analysis 5f small sections of bone or of teeth. The methods of 
measurement and the statistical error associated with each are 
repo ted elsewhere [19]. 

The values of intake listed in tables 1 and 2 were calculated 
from the measured body content using the expression of Norris 
et al. (2) (0.54t ?9?) for biologic retention of radium as a 
funcion of time following a single injection. When radium and 
mesot-crium entered the blood over an extended period of 
time ‘ne intake rate was assumed constant over this period, 
and an average value of fractional retention was calculated. 
Whe t cdy content of radium and mesothorium was measured 
after death or was estimated from the measurement of an 
amputet on specimen, the ??5Ra value was take^ as the body 
conten at the time of death or amputation. The corresponding 
228Ra value was corrected for radioactive decay between time of 


This work was supported by the United States Energy Research and Development *3 m nistration. 
' Center for Human Radiobiology, Argonne National Laboratory, Argonne, Illinois 53-39. Address reprint requests to M. S. Littman. 
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TABLE 1 
Exposure Data for Cases of Mastoid Carcinoma 


Exposure Body Content* Calculated Dose Values 
Case No pes Ratio of : Skeletal Doset 
Type and Year €— Measured "s pie eg a — Á 226Ra 228Ra 
(u Ci/ aCi) (rad) (rad) 

DUI uuo DP, 1916 ISF 1968 2.24 0.00036 536 89.0 5,471 1,328 
DI-D22 oaas DP, 1917 ILF 1968 0.60 0.0 147 0 1,544 0 
DI-UBZ erada DP, 1921 16,F 1964 0.78 0.0369 213 1,060 2,260 15,860 
Jine r TN DP, 1919 Z5,F NM » 35 ees bacs Pa — TT 
03-101 cscs P, 1931 PLA 1963 1.58 0.0 380 0 4,448 0 
> ta P, 1933 27,M 1962 0.96 0.0 220 0 1,550 0 
03-206 ........ P, 1936 22,M 1973 3.30 0.0 858 0 7,056 0 
icit o NNNM P, 1925 30,F 1964 1.38 0.0 370 0 3,964 0 
a: issss as P/O, 1917 19,F 1956 4.70 0.0 1,260 0 14,736 0 
OS=240 Louis O, 1930 13,F 1973 4.32 0.0 917 0 7,655 0 
03-402 ........ DP, 1923 18,F 1974 Tae 0.00010 370 14.7 4,376 220 
03-407 ........ DP, 1923 18,F 1958 1.54 0.00022 382 4.90 4,132 73 
03-423 ........ DP, 1923 16,F 1962 0.59 0.0 155 0 2,036 0 
03-429 ........ DP, 1923 15,F 1974 LIH 0.0 354 0 4,783 0 
03-488 ........ DP, 1922 TOF 1958 0.17 0.0 43.5 0 605 0 
03-648 ........ DP, 1922 18,F 1956 5.00 0.00430 1,220 271 12,420 4,043 
03-676 ........ DP, 1924 27,F 1963 1.70 0.0 455 0 6,433 
09-/60 ........ DP, 1924 17,F NM 
oes eos DP, 1922 18,F NM 
08-785 ....us.. DP, 1925 ZR NM ues Te — TP ee w— 
05-294... ess DP, 1919 20,F 1969 0.22 0.00080 65.3 18.9 894 284 


Note.—DP = dial painter, P = parenteral, O = oral, P/O = parenteral or oral, NM = not measured. 


* At time of measurement. 
T To year of diagnosis. 


TABLE 2 
Exposure Data for Cases of Paranasal Sinus Malignant Tumors 








Exposure 
Year 
Case No. Last 226 

Type and Year jb proi Measured qi 
UTeDOS. iri DP, 1919 19,F 1970 3.59 
01-008 ........ DP, 1917 TEE 1960 6.00 
OI TS Liu. DP, 1918 tE 1966 6.33 
e uisa DP, 1919 31,F 1969 1.63 
Oh a tg lusceses P/O, 1914 19,M 1958 1.50 
BV P/O, 1924 34,F 1959 2.00 
iy: ae DP, 1916 24,F 1970 0.67 
03-105 ........ P, 1931 27,M 1951 2.60 
5-128 oiia P, 1931 ZLF 1965 1.30 
io EE P, 1928 28,F 1965 1.29 

039875 asirai DP, 1922 26,F NM 


Body Content* 


Calculated Dose Values 


Ratio of Skeletal Doset 
228Ra to Intake ??5Ra Intake ***Ra 
226Ra (Ci) (Ci) Rg 228Ra 

(Ci/ pCi) (rad) (rad) 
0.00144 612 314 4,144 4,361 
0.00067 1,630 186 19,519 2,790 
0.00077 1,680 413 19,506 6,195 
0.00533 440 995 5,140 14,927 
0.0 427 0 4,311 0 
0.0 502 0 6,019 0 
0.00195 145 135 1,307 2,000 
0.0 490 0 3,143 0 
0.0 323 0 3,449 0 
0.0 


336 0 3,803 0 


Note.— DP = dial painter, P = parenteral, O = oral, P/O = parenteral or oral, NM = not measured. 


* At time of measurement 
T To year of diagnosis. 


death or amputation and time of measurement, using a vaiue of 
0.00033 day~' for the radioactive decay constant of ??*Ra (half 
period 5.7 years). 

The skeletal a-particle doses listed in tables 1 and 2 were 
calculated from the intake values, the time integrals of the 
various retention functions, and the a-energetics of the decay 
schemes. It was assumed that virtually all radioactive decay in 
the body occurred in the skeleton (7,000 g mass for male 
Skeleton without marrow, and 5,000 g mass for female skeleton 
without marrow). The calculations of intake and of skeletal a- 
particle dose were carried out with the aid of a computer 
program written by Neal [21], who also developed the compu- 
tational methods employed. 


The lowest skeletal dose associated with a sinus or mastoid 
malignancy was 605 rad (case 03-488). Sinus or mastoid cancers 
have appeared in 27 of 250 measured persons with skeletal 
dose above 500 rad. One of 50 persons with skeletal dose 
between 500 and 1,000 rad developed a sinus or mastoid 
cancer. In 200 persons with skeletal dose above 1,000 rad, the 
frequency of these cancers was relatively constant with dose 
and averaged 13%. 

Virtually all the a-particle energy released in the skeleton is 
probably absorbed in bone tissue (i.e., virtually all radon not 
exhaled decays at or near its site of production in mineral 
bone). A 7 kg skeleton has about 2 kg cartilage and periarticular 
tissue and 5 kg bone tissue. Therefore, the a-particle dose to 


bone tissue is 7/5 skeletal dose. Bone dose is relevant to the 
dosimetry of endosteal cells, believed to be the cells of origin 
of bone sarcomas, and to the dosimetry of the sinus and 
mastoid epithelium. For bone uniformly labeled with an a-par- 
ticle emitter, the dose to tissues within a-particle range of bone 
surface is directly proportional to bone dose. 

We have not attempted to estimate doses to the sinus and 
mastoid mucosa of individual radium cases for lack of knowl- 
edge of the microdistribution of radioactivity in subjacent bone 
and mucous membrane, the radon content of sinus air, and the 
location of target cells in relation to these sources of radioactiv- 
ity. An additional factor has been the observation that in some 
cases ??9Ra and 222Rn concentrations were up to 50 times the 
uniform label. However, some generalizations can be made. 
The average dose to the mucous membrane of the sinuses and 
mastoid air cells lying within 50 um of bone surface, due to a 
particles originating in uniformly labeled subjacent bone, is 
estimated to be 17% of the ??*Ra bone dose and 21% of the 
222Ra bone dose, or 24% and 29%, respectively, of the **°Ra 
and 228Ra skeletal doses (see Appendix). 

Radon (2??Rn), the gaseous decay product of ??*Ra, collecting 
in poorly ventilated sinus and mastoid cavities, is potentially an 
additional contributor to epithelial a-particle dose. Postmortem 
measurements of the radon concentration in air samples of the 
sinuses and mastoids of several radium cases suggest that the 
sinuses are sometimes poorly ventilated. Many of the observed 
radon concentrations in sinus air greatly exceeded the esti- 
mated radon concentrations in lung air before death. In one 
case an in vivo air sample showed a radon concentration 40 
times that of the exhaled air. For a well ventilated sinus with a 
radon concentration equal to that of exhaled air, the a-particle 
dose to tissues within 50 um of the air-tissue interface would be 
about 0.5% of the integral dose to bone from the a particles of 
the ??9Ra series. 

Radon in cavity air may be the important source of a-particle 
dose to the epithelium of the relatively thick mucous membrane 
of the paranasal sinuses, because the average distance from 
bone to the epithelial lining is considerably greater than the 50 
um range of the a particles. Radon may be relatively less 
important in the dosimetry of the mastoid air cells because the 
epithelium is probably well within range of the a particles 
originating in bone, and because the air cells are relatively 
small. A review of pertinent observations reported in the litera- 
ture and a discussion of their implications for sinus dosimetry 
are presented in full in the Appendix. 


Findings 
Clinical Data 


There were 28 females and four males in our series of 
radium-induced cancers. Most of the cases were women 
employed in the dial-painting industry, and this fact is 
evident in the high female to male ratio. The four males 
received radium therapeutically for medical and mental 
problems. 

Carcinoma of the left mastoid was twice as frequent as 
that of the right. The most frequent clinical findings 
included blocked ear or discharge, a periauricular mass, 
and pain (table 3). Tumor induction time, defined as the 
interval from the first exposure to radium to the first 
symptom or clinical sign of tumor, ranged from 21 to 50 
years (median, 33 years). Two of the 21 patients (01-087 
and 03-402) are alive 21 years and 14 years, respectively, 
following surgical treatment and radiotherapy. Both are 
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TABLE 3 
Clinical Symptoms of Mastoid and Paranasal Sinus Malignant 
Tumors 
Clinical Findi Mastoid Paranasal 
inical Findings Casas pte | 
Blocked ear or discharge ............ 12 3 
Periauracular mass .................. 11 1 
PONS, cco N ths RTT kena ed 10 6 
uis d LO : RETE ETT DC ET 8 4 
goo a e B eoiscdxeenerVadq d b Yerba 6 0 
kino EASES IE UTIMS 6 1 
Cranial nore palsy . i eoo n 6* 4T 
Mass..... ssa tS fa de rre 51 28 
DAA SUOMI MESPETTTTITIO T UT TIT 4 0 
Nasa MEC OR EEREN EEOSE TTET 0 4 
Sinusitis (excluding mastoid) ........ 0 2 
IA DN ET TETCITT TT DOTT 1 10 
* Facial. 
t Mixed. 
i Ear camal. 


§ One nasa! cavity and one ethmoid sinus. 


free of tumor. Mean survival time from surgical resection 
to death was 2 years. Of the 19 patients wh» died, 16 
died oí their disease, and the remaining three patients 
died of art2riosclerotic heart disease, chronic brain syn- 
drome. and brain abscess, respectively. 

The distribution of the 11 malignant tumors of the 
paranasal sinuses was as follows: five in the sphanoid, 
two in the ethmoid, one in the frontal, one n the 
maxillary, and two in the ethmoid or sphenoid sinuses. 
Infectien, soreness, or pain in the eyes, diplopia, Elurred 
visior , and blindness occurred most frequently (table 3). 
Tumcr induction time ranged from 19 to 52 years (me- 
dian, 34 years). Mean survival time from surgical resec- 
tion to death was 2 years. All patients died, ten from 
their disease and one from a dissecting aortic aneurysm. 
In the latter patient (01-171) the frontal sinus was free of 
the tu mor resected 9 years before death. 


Radiclogy 


Radiographs and/or radiologic reports were available 
for 13 mastoid and 10 paranasal sinus malignencies. The 
most reliable radiographic finding in this series was 
destruction of the bony walls of the mastoid or paranasal 
sinus. This was present in every mastoid carcinoma and 
all but ore of the paranasal sinus tumors, anc often 
exterded nto adjacent bones (figs. 1-4). A less frequent 
alteration consisted of replacement of air cy a water- 
dense tumor mass (figs. 4 and 5). Bony sclerosis of the 
walls was observed in two sphenoid sinus carcinomas 
but was not seen in the mastoid carcinomas. A unique 
finding in one case of sphenoid sinus carcinome was a 
spontaneous pneumocephalus associated wizh cerebro- 
spinel fluid rhinorrhea. 


Pathology 


Of the 21 mastoid carcinomas, 12 were epidermoid 
carcinomas, eight were mucoepidermoid carcimomas, 
and one was of unknown histologic type. The 11 para- 
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Fig. 1.—Case 03-206. Carcinoma of right mastoid. A, Destruction of mastoid bony septa (arrows). B, Anteroposterior tomography showing erosion of 
right lateral semicircular canal. C, Erosion of right middle ear and mastoid antrum, extending into inner ear. 





Fig. 2.—Case 05-284. Carcinoma of left mastoid. Large area of de- 
struction extends from mastoid into occipital bone. Many small 
osteolytic areas in skull vault represent radium osteitis. 


nasal sinus malignancies consisted of three epidermoid 
carcinomas, four mucoepidermoid carcinomas, two ad- 
enocarcinomas, one rhabdomyosarcoma, and one un- 
known histologic type. 

Epidermoid carcinoma. The epidermoid carcinomas 
were well or moderately differentiated (fig. 6A). A fibro- 
blastic reaction and a cellular infiltrate of a few lympho- 
cytes, plasma cells, and eosinophils were found near the 
advancing margins of the tumor. 

Mucoepidermoid carcinoma. In common with muco- 
epidermoid carcinomas elsewhere in the body (salivary 
glands, larynx, bronchus, cervix, etc.), mucin-producing 
cells, epidermoid cells, and intermediate or basal cells 





Fig. 3.—Case 03-488. Carcinoma of left mastoid. Bone destruction 
extends from mastoid into parietal bone (arrow). 


were represented. Glands were the predominant com- 
ponent (fig. 6B), and the presence of cysts varied. In two 
cases the glands were small and compressed by dense 
fibrous tissue. They were lined by cuboidal cells with 
dark, irregular, pleomorphic nuclei with distinct nucleoli. 
Mitoses were infrequent. In the rest of the tumors the 
glands were moderate in size or large, or a combination, 





Fig. 4.—Case 01-149. Carcinoma of sphenoid sinus. There is destruc- 


tion of dorsum and floor of sella. Sphenoid sinus is partly opacified. 


occasionally cystic, and lined by single or multilayered 
columnar cells. Occasional papillary formations were 
present. Nuclei were vesicular, and nucleoli were large 
(fig. 6C). Mitoses were moderate in number. Intracyto- 
plasmic and intraglandular mucin was positive with PAS 
and mucicarmine stains. Signet-ring cells were occa- 
sionally present (fig. 6B). Epidermoid elements were 
identified with difficulty. Small keratinized cells were 
interposed between glandular cells, or in groups of one 
to three cells in the stroma, or as masses of intermediate 
cells partly lining the glands or cysts and bulging into 
the lumens or into the stroma (fig. 6D). Solid masses 
contained mucus-secreting cells, intermediate cells, and 
keratinized cells. Pearl formation, though infrequent, 
was seen. Basal cells were not conspicuous. In one case, 
groups of large "balloon" keratinized cells (fig. 6D) were 
most frequently seen around necrotic bone. 

Adenocarcinoma. Only one histologic slide was avail- 
able for review (case 01-145). There were several small 
glands, sheets of cells, and one papillary tuft. The cells 
were large with vacuolated cytoplasm and large vesicular 
nuclei. Mucicarmine stains were positive for mucin. 

Rhabdomyosarcoma. We could not obtain tissue slides 
of this tumor (case 03-675). However, the surgical pa- 
thology report and three consultation reports were avail- 
able. The microscopic description was that of a densely 
cellular tumor containing fusiform cells, "strap" cells, 
and multinucleated pleomorphic cells; cross-striations 
were seen. A diagnosis of rhabdomyosarcoma was made 
by three pathologists. One pathologist considered it a 
liposarcoma. 


Autopsy Findings 


Autopsies were performed on nine patients with mas- 
toid carcinoma and on seven with paranasal sinus malig- 
nancy. Intracranial extension of the neoplasm was ob- 
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Fig. 5— Zase 03-105. Carcinoma of sphenoid sinus. Tumor density 
replaces air ir sphenoid sinus. Dorsum sellae is destroyed 


served in eight of the mastoid and in six of the paranasal 
sinus tumors, and was listed as the cause of death in five 
additional mastoid and three paranasal sinus tumors, 
either en tne death certificate or by the attencing physi- 
cian. Extacranial metastases (lungs, liver, thyroid, cer- 
vical aad peribronchial lymph nodes, spinal cord, heart, 
skin of chest, cervical and thoracic vertebrae, femur, and 
pelvis) were found in one case of epidermoid carcinoma 
of the mastoid and in three cases of mucoepidermoid 
carcineme of the mastoid, in one case of mucoepider- 
moid car noma of the sphenoid sinus, and in on» case 
of rhebdemyosarcoma of the maxillary sinus. 


Illustrative Case Reports 
Case C3-29E€ 


At age 22 years (1936), this white male received an estimated 
860 «OC: ef radium intravenously over a 1 month period for 
gonocccca urethritis and arthritis. At age 28 a left mastoidec- 
tomy fcr chronic mastoiditis was done. Radium necrosis of the 
skeleton wes noted for the first time at age 41. During tne next 
4 years he had spontaneous fractures of both femurs, the right 
humerus, end of many ribs. At age 59 he was seen at our 
instituton Eecause of severe headaches on the right side. Skull 
radiograpas revealed destruction of the septa of the right 
masto c; carcinoma was suspected (fig. 1). 

Surg ca 2xploration 6 months later revealed a large tumor 
that filed -Þe right mastoid air cells and antrum and invaded the 
temporal Done. Frozen section diagnosis was squamcus cell 
carcinome. The bulk of this tumor was curretted, and postop- 
erative :aciation was given. He developed increasing pain at the 
tumor site, disorientation, and died 10 months after surgery. 
Autopsy r2vealed a mucoepidermoid carcinoma of the right 
masto c ar spaces, antrum, and temporal and occipital bones, 
and acute suppurative meningoencephalitis. 
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Fig. 6.—Histology (H and E stain; A-D, x125; E, x63). A, Moderately differentiated epidermoid carcinoma of left mastoid. Case 03-676. B, 
Mucoepidermoid carcinoma of left mastoid. Field contains glands only. Signet-ring cell is in center of field (arrow ). Case 05-284. C, Mucoepidermoid 
carcinoma of right mastoid. Moderately sized glands with occasional papillary tufts lie below necrotic bone. Basal and intermediate cells line some 
glands. Case 03-407. D, Mucoepidermoid carcinoma of right mastoid. Keratinized ballooned cells form large groups in and near glands and bone. 
Case 03-407. E , Radiation osteitis of left mastoid bone adjacent to mucoepidermoid carcinoma. Large osteon contains three arrested growth rings 
with hypermineralization (single arrow). Solid dark and round Haversian canals (arrowheads) and one Hering's canal (double arrows) are occluded by 
sclerotic bone, so-called "plugs." Case 03-423. and F, Microradiograph of long bone with radiation osteitis. Note resorption cyst (arrow). White areas 
indicate sclerotic plugs in Haversian canals (arrowheads). 
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Case 03-488 


This white female watch dial painter worked from 1922 to 
1923, beginning at age 15 years, and pointed the brush in her 
mouth. Skull radiographs at age 52 revealed many small areas 
of radium necrosis; dental films showed destructive changes in 
the dentin. At age 66 she entered the hospital because of a 
painless hard retroauricular mass, and fullness and tinnitus in 
the left ear. Physical examination revealed left ptosis and 
exophthalmos, and a hard 3.0 cm mass over the left mastoid 
bone. Skull radiographs revealed a lytic lesion of the petrosal 
portion of the left temporal bone extending to the parietal and 
occipital bones (fig. 3). An arteriogram revealed hypervascular 
soft tissue masses in the areas of bone destruction and a 
parasagittal mass. 

Surgical exploration disclosed a large tumor involving the 
temporal bone. Frozen section diagnosis was metastatic ade- 
nocarcinoma. However, mucoepidermoid carcinoma was diag- 
nosed on the permanent sections. A large portion of the tumor 
and temporal bone were resected. Postoperatively she received 
radiation therapy; she expired 2 years after surgery. Autopsy 
revealed mucoepidermoid carcinoma of the left mastoid invad- 
ing the left temporal bone, middle cranial fossa, posterior 
auricular area, and scalp with metastases to the left lung and 
heart, and an independent parasagittal meningioma with focal 
sarcomatous degeneration. 


Discussion 
Dosimetry 


Loutit et al. [22] suggested that cells with the highest 
proliferative potential were at risk for tumor induction by 
a-particle radiation from radium. In bone these are the 
endosteal preosteoblasts or osteoprogenitor cells, and 
in the air sinuses, unique anatomically because of the 
close proximity of mucosa to bone, the mucosal stem 
cells. 

Ash and Raum [23] noted that the mucoperiosteum of 
the paranasal sinuses consisted of mucosal cells and 
two layers of connective tissue, a loose subepithelial and 
a compact periosteal layer fixed to bone. They listed 
normal variations of thickness for the mucous membrane 
of the paranasal sinuses as 300-1 ,000 um for the medial 
wall and 100-500 um for the lateral wall of the maxillary 
sinus, 70-300 um for the frontal sinus, 80-400 um for 
the ethmoid sinus, and 70-500 um for the sphenoid 
sinus. For a particles of the *?5Ra and *???Ra series, the 
weighted mean ranges in tissue are about 40 um and 50 
um, respectively. If the dimensions of the sinus walls 
[23] are applicable to the radium cases, it would appear 
that only a relatively sparse population of epithelial cells 
in the submucosal glands of the paranasal sinuses would 
receive a significant dose from o particles originating in 
bone. 

Observations and theoretical considerations strongly 
suggest that radon in the air of sinuses may be an 
important or perhaps a major factor in the induction of 
paranasal sinus malignancies in the radium cases. Given 
the relatively thick paranasal sinus mucosa, we suspect 
that radium-induced carcinomas probably begin primar- 
ily in the mucosa of poorly ventilated sinuses. If a 
radium-induced carcinoma had arisen in a well ventilated 


sinus, i would probably have had its origin in the 
submucosal glands. 

On the other hand, the epithelium of the mas-oid air 
cavities s probably sufficiently close to bone to receive 
an oncoganic dose from radioactivity deposi-ed in bone 
at the levels found in the cases of this study. Measure- 
ments o% mastoid mucosal thickness were nct available. 
In cese 03-423 the mean bone-to-mucosa thickness of 
the mastoid air cells, measured with calibrated optics 
and a 1) power objective lens, was 17 ur. Thus the 
simple scuamous and cuboidal mastoid mucosal cells 
are wih n a-particle range of bone. 

White the epithelial layer of the paranasal sinuses lies 
within tFe range of 8 particles emitted by raden daughter 
products in surrounding bone, the 8-particle dose would 
be low (,-particle dose to bone is about 3% of a-particle 
dose to kone for the radium cases) and wculd be ex- 
pected to be less effective than a-particle dcse, rad for 
rad, ir ircucing tumors. 

Several studies are in progress at our institution to 
improve tne microdosimetry of the sinus ep thel um so 
that estimates of risk for mastoid and parenasal sinus 
malignancies derived from the radium studies can be 
applied *c other bone-seeking a-particle emit-ers. 


Frequency of Mucoepidermoid Carcinoma 


The proportion of mucoepidermoid carcinoma in our 
series was unusually high: 3896 of the mastcid carcino- 
mas and 36% of the paranasal sinus tumors. In the 
reportec series of mastoid carcinomas not associated 
with racium exposure [24-26], mucoepidermoic carci- 
noma was not mentioned. Buchanan and Slavin [27] 
found one mucoepidermoid carcinoma in their report of 
58 tumors of the nose and paranasal sinuses, while other 
authors 28-30] did not report any cases. Our study 
suggests a relationship between a-particle radiation and 
mucoep cermoid carcinoma. 

In icemtifying mucoepidermoid carcinoma we used the 
criteria and classification of Healey et al. [31]. Most of 
our tumors corresponded to their grade ll or poorly 
differentiated mucoepidermoid carcinomas and behaved 
clinically like aggressive tumors with intracranial exten- 
sion in a but one of the mastoid carcinomas and in all 
of the paranasal sinus carcinomas. Extracranial metas- 
tases occurred in three mucoepidermoid carcincmas of 
the mas cid and in one of the sphenoid sinus, as well as 
in one epidermoid carcinoma of the mastcid end the 
rhabdomyosarcoma of the maxillary sinus. 

Whether the single rhabdomyosarcoma of the maxil- 
lary sinus is related to a-particle radiation or whether it 
represents a spontaneous tumor cannot be enswered at 
this time. Rhabdomyosarcoma of the paranssal sinuses 
is a rere tumor. Ringertz [30] did not report any cases in 
his personal series of 391 cases, though he referred to 
four cases reported by other authors. That it was the 
only ma ignancy to involve the maxillary sinus also favors 
a spontaneous origin. 

In three patients with mastoid carcinoma, bone sarco- 
mas aise occurred. In two patients, a fibrosarcoma of the 
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femur and an osteosarcoma of the metacarpal were 
resected 11 and 5 years, respectively, before the appear- 
ance of the mastoid carcinoma; a third patient was found 
to have fibrosarcoma of the femur and ischium at au- 
topsy. In one patient with sphenoid sinus carcinoma, an 
osteosarcoma of the tibia was resected 20 years previ- 
Ously. 

An extensive literature exists on the pathologic effects 
of radium on bone [4, 10, 12, 22, 32, 33]. The following 
changes have been recorded. First, radiation osteitis 
which includes necrosis, sclerosis, occlusion of the 
Haversian canals, and replacement of resorbed bone by 
atypical fibrous tissue (figs. 6E and 6F); sequelae include 
pathologic fractures and bone deformities, loss of teeth, 
and osteomyelitis. Second, osteosarcomas and fibrosar- 
comas of bone have developed. 


Radiography 


The radiographic changes observed in our series of 
mastoid and paranasal sinus tumors were similar to 
those seen in non-radium-related tumors and consisted 
of destruction of the bony walls, extension to and de- 
struction of adjacent bones, and replacement of air by a 
water-dense tumor mass. Bony sclerosis was not noted 
in any mastoid carcinoma cases and was infrequent in 
the paranasal sinus series. Correlation of these findings 
with the presence of radium osteitis of the skeleton and 
with a history of radium exposure would assist in diag- 
nosis. Radiologists unfamiliar with radium osteitis of the 
cranium have confused its lesions with those of multiple 
myeloma, metastatic carcinoma, and malignant lym- 
phoma for which the patients were studied intensively. 


Patients Still at Risk 


Physicians should be aware that more than 800 per- 
sons known to have been exposed to radium before 1930 
are still alive, some of whom are at risk of developing 
malignant tumors of the paranasal sinuses and mastoid 
air cells. They are mostly in their late sixties and older. 
Of all exposed persons known to be alive, more than 
one-half live in Connecticut, Massachusetts, New Jersey, 
New York, or Pennsylvania; about one-fourth live in 
Illinois and about one-fifth elsewhere in the United 
States. Of the last group, about one-third live in Califor- 
nia or Florida. A small number live in Canada and 
elsewhere outside the United States. In addition, many 
persons who were treated by physicians with injections 
of radium or with radium water are unknown to us. 
Based on published reports and on interviews with 
physicians, these persons probably number in the thou- 
sands, and many of them may still be alive and at risk. 


APPENDIX 
Calculation of Dose Rate in Sinus Tissues 


The behavior of a particle dose rate with depth in a layer of 
soft tissue adjoining a uniformly radioactive plane surface 
(plane interface geometry) was analyzed by Munson [34] and 
later by Mays [35], employing the assumption that the rate of 


energy loss dE/dr (LET, linear energy transfer) of a particles of 
initial energy E and range R has the constant value E/R over the 
range. The basic derived result, for the dose rate Q (energy/sec- 
g) in soft tissue of density p at a distance x from a plane surface 
deposit of an a-particle emitter with a disintegration rate N 
sec ' per unit area, is 


Q(x, Ey) = NE, In (5). 


€R, 1 
2Rp x= (1) 





where E, is the initial energy of the o particles and R is the 
range of the a particles in soft tissue. 

From equation (1), Mays [36] derived an expression for the 
dose rate in soft tissue at a distance x from the surface of a 
layer (e.g., of bone or air) of thickness d containing a uniform 
concentration of an a-particle emitter with a disintegration rate 
N sec ! per unit volume: 


Qu, x E) = (0 (Z +E) in(g* 








2Rp VR \R R R R (2) 
+ Kinz), CSR «= Al x IN 


where A’ is the range of the a particles in the radioactive layer, 
and x’ is the maximum depth in the radioactive layer from which 
a particles can just reach the soft tissue (i.e., R’) or the 
thickness d of the radioactive layer, whichever is smaller. Under 
the constant LET assumption, a distance x’ in the radioactive 
layer is equivalent to a distance (Rx'/R") in soft tissue. Equation 
(2) thus holds for (x/R + x'/R') <1. 
For values of x between R(1 — x'/R') and R, 





(gy = NEA (4 x x x) 
Ox, x, ES 2Rp (1 n'ng"g 
- (3) 
Hzxxs | -*x) 
x mi R, 


Note that equation (3) holds for R = x = 0 when the thickness of 
the radioactive layer is = R’ [34, 36-38]. 

The average dose rate Q in soft tissue over a distance x from 
the surface of the radioactive layer, obtained by integration of 
equation (2) between the limits 0 and x and division by x, is 


Q(x, x’, E) 
NER'(x , R(x ET x. x 
= — + — ms — — — — cbe 
2Rp t; Rz £ i pa J| (4) 


-(3)' (8-3) GG - n2] 
R/ \2 R, uff E RFF 


X SHU =x" Rt’), x' =A’. 











Integration of equation (3) between the limits x, = R(1 — x'/R’) 
and x» < R and division by (Xə — xı) gives 


NE GR PE PER 
Q(x, X 5 E) T 2Rp(x, _ X) (x: x; 4R (Xə x; ) 


R zx, x,zR(1- x /R'), 


Dose to Sinus Tissues from Radioactivity in Bone 


In order to estimate doses to sinus tissues from radioactivity 
in bone for the cases of this study, average relative disintegra- 
tion rates were calculated for **°Ra and ???Rn and its decay 
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products from values of the time integrals of the functions of 
Norris et al. [20] for retention of ??9Ra (0.54t 95?) and ???Rn 
(0.021t~° 8) for a mean tumor induction time of 12,800 days. 
The a particle emitters of the ?^??Ra series were assumed to have 
equal disintegration rates, except that the branching ratios of 
0.64 and 0.36 were used as relative disintegration rates for *'*Po 
and ?'?Bi. The relative disintegration rates for the a emitters of 
the ??9Ra series would not have varied appreciably from the 
average over the range of tumor appearance times found in this 
study, so that calculated average values of soft-tissue dose rate 
relative to bone dose rate are good approximations of average 
integral soft-tissue dose relative to integral bone dose. 

Mays and Sears [39] calculated the ranges in bone and in 
water from ranges in air of the o particles of the ??5Ra and **°Ra 
series, using the Bragg-Kleeman relationship: 


"n2 1074 YA. 
p 


Pair 

where A is the effective atomic weight and p the density of the 
material, and Rair is the o particle range in air (A = 14.6, p = 
0.001226 g/cm?). Mays and Sears [39] used A values of 9.00 and 
17.9, and p values of 1.0 and 2.0 g/cm? for water and bone, 
respectively. Values of R „ir were based on the data of Bethe and 
Ashkin [40]. 

The average relative disintegration rates and a-particle ener- 
gies and ranges in bone, water, and air of the a-particle emitters 
of the two radium series are given in table A1. 

The average dose rate in the mucous membranes of the air 
sinuses over a distance x from the surface of underlying bone is 
given by equation (5). For a thick layer of uniformly radioactive 
bone, the maximum depth x' from which o particles can just 
reach the surface is R', the a-particle range in bone. Therefore, 
the minimum value x, in equation (5) is reduced to zero, and 
NE,R' | 3x 


X X 
Era ES RC Eo < : 
2Rp an oR 3 EM (6) 





Q(x, E.) = 


This equation was given by Mays and Sears [39] and also by 
Spiers [38]. 

The dose rate (energy/sec-g) in bone is given by NE,/p', 
where p' = 2g/cm?. Therefore, the average dose rate in the 
mucous membranes over a distance x from the bone surface, 
relative to the bone dose rate Q bone, iS 





en E ee i 7 
Quone R 4R 2R In R, a= (7) 


To obtain an expression for average dose rate in soft tissue 
over a distance x = R from the bone surface, Q(R,Eo)/Q bone is 
multiplied by the dosed fraction of the soft tissue mass, R/x, to 
give 

QUE, _ R 


= —, X 2 R. 8 
Qine 4x " i 





Values of Qione were calculated as fNE,/2 and corresponding 
values of Q(x,E,.) and Q(x,£o) were obtained by evaluating 
equations (3), (7), and (8) for several values of x for each of the 
nuclides in table A1. Dose rates for the individual members of 
each series were summed to obtain Y Q(x,E;);, Y, Q(x,£o)i, and 
Y. Qhone,, These results are given in table A2. 

If a particles originating in subjacent bone induce paranasal 
sinus malignancies, the target cells would necessarily lie within 
a distance not much greater than 50 um from the bone surface. 
Most likely these would be the submucosal glandular cells. In 
the mastoid air sinuses, a particles emerging through the 


TABLE A1 


Energies and Ranges of a Particles and Average Rebtive 
Cisintegration Rates in Bones of Radium Cases 


a-Particle Renge [29] 


: A Eo 

"ud i (MeV) Bone Water Air 
(um) (um (cm) 

226Rqa Sres: 
a) TUTTI 1 4.77 Z2. 316 3.28 
"i o ccs 0.25 5.49 27.6 39 ~- 4.06 
ux eee 0.25 6.00 31.7 44 8 4.66 
du « DRE TT 0.25 7.68 46.8 66 3 6.89 
Mi x TT TT 0.12 5.30 26.1 36 9 3.84 

?28Ra ores: 
xus IST 0 dai e v^ T 
dad 5 RT TIT 1 5.40 26.9 38.7 3.96 
Wed. PE 1 5.67 29.0 4A 4.27 
m a asidoika 1 6.28 34.0 48 - 5.00 
2x eee 1 6.77 38.3 543 5.64 
SOME ooucsaxkxs 0.36 6.05 32.1 45 5 4.73 
nox TET 0.64 8.78 57.9 3 8.53 


'f = average relative disintegration rate (for **°Ra series, a/dis ***Re; for ***Ra 


series, æ dis ?**Th). 


TABLE A2 


Relat ve Local and Average Dose Rates in Mucous Membranes 
of Aw Sinuses from Radioactivity in Uniformly Labeled Bone 








Relative Local Relative Average 





Depth (zì Dose Rate* Dose Ratet 
in T ssue 226Ra ?28Ra ?26Ra 228Ra 
(um) Series Series Series Series 
(n = 5) (n = 6) (n = 5) (n = 6) 
—D . 0.705 0.705 wer Pee 
w. 0.279 0.336 0.446 9.485 
a0 . 0.109 0.167 0.315 9.364 
JD. 0.035 0.073 0.232 9.281 
aD. 0.013 0.028 0.180 9.223 
s9 .. 0.0044 0.012 0.146 9.182 
. » Dix Eji/ 22 Quse: 


i=n 


t Zo EJ/ 2 Qus. 
i-1 i=1 


thinner mucosa could have sufficient range in ar to impart a 
signif cant additional dose to the epithelium of the oppesite wall 
of thesai~ cavity. 


Dose o Sinus Tissues from Radioactivity in Sinus Air 


Ma tlend [10], Evans [41, 42] and others discussed the poten- 
tial rc e of radon (?22Rn, the gaseous decay product of **°Ra) 
and Ës short-lived decay products ?'9Po and *'*Pc on the 
inducio^ of sinus and mastoid malignancies. The bod effi- 
cient! t ansports to the lungs radon that has escaped, by recoil 
and c ffasion, from its site of production in mineral Done. All 
but a small fraction of the radon produced in bone decays either 
in bare cr outside the body. 

In the calculation of dose rates to sinus tissues from the 
decay o: radon in sinus air, the plane-interface geometry is not 
quite apclicable because of the shape and dimensions of the air 
cavitiss. However, as noted by Kolenkow [43], suca calculations 
perm : some useful provisional estimates of dose “ate. 

For tFe air-tissue interface dosimetry, the average dose rate 
Q(x, E) in soft tissue over a distance x from the surface of a 
layer 5f air of thickness d with an a-disintegration rate N sec " 
per uait volume is calculated from equations (4) and (9). 
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If N is expressed in pCi per unit volume of air, Q(x,d,E,) can 
be converted from dose rate in energy/sec-g to dose rate in rad/ 
day by multiplying by 

(8.64 x 10* sec/day) (3.7 x 10*a/sec — Ci) adds: dia 

(6.25 x 107 MeV/g — rad) (10° pCi/u.Ci) 
rad/day 
(MeV/a)(pCi/g) 


Values of Q(x,d,E;) and Q(x,d,£ ) for x = 20 and 50 um and x’ 
— d (air-layer thickness) — 0.5, 1.0, and 2.0 cm were obtained 
by appropriate evaluations of equations (2), (3), (4), and (5) with 
the values of Eo, R' (range in air), and R (range in water) for 
???Rn, ?'3Po, and ?'*Po taken from table A1. The dose rates for 
the three members of the ???Rn series were summed and 
converted to rad/day for N = 1 pCi ???Rn/cm?? in sinus air to 
obtain values of Y Q(x,d,E;) and Y, Q(x,d,E;). Limits of Q(x,d,Eo) 
as x approaches zero were obtained by evaluating equation (2) 
for x = 0. The results of the dose rate calculations are given in 
table A3. 

Two problematic situations are encountered in the applica- 
tion of the plane interface geometry to the air-tissue dosimetry. 
The first relates to the estimation of the appropriate effective 
air-layer thickness d for a given irregularly shaped air cavity. In 
estimating the dose rate in the mucous membrane of a frontal 
sinus (case 01-171) which was roughly ellipsoidal in shape with 
major axes of 3, 2, and 1 cm and about 3 cm? in volume, 
Kolenkow [43] took as the air layer thickness the small dimen- 
Sion, 1 cm. For smaller cavities, a choice of air-layer thickness 
would be more arbitrary. We have not attempted to resolve this 
problem, but suggest that in the treatment of a more applicable 
geometry, the constant LET assumption probably yields suffi- 
ciently close approximations of average dose rate (as discussed 
below) to justify its use. 

The second problem relates to the distribution of ?'5Po and 
*"“Po, the solid daughter products of ???Rn, within the air cavity. 
If these daughters plate out on the walls of the cavity, as might 
be expected, then two-thirds of the o particles would be emitted 
on the surface of the mucous membranes. However, we can 
show that knowledge of the exact distribution of radioactivity 
within the cavity is not of practical importance. 

The dose rate in sinus tissue at a distance x from a plane 
surface deposit of radioactivity is obtained from equation (1). 

The average dose rate over a distance x from the surface, 
obtained by integrating equation (1) from 0 to x and dividing by 
x, İS 


; _ NE, 
Q(x,E,) = 2Rp 





(1+in 4) xen (9) 


The value of N sec^' per cm? for ?'3Po or ?'^Po for a 222Rn 
disintegration rate of N sec^' per cm? in an air layer of thickness 
d can be calculated as 


= am N(Rn)sec^ cm ?, 


N(Po)sec " cm? 
by assuming that the daughter products are deposited uniformly 
on the plane surfaces at the two air-tissue interfaces. In addition 
to the dose rates in the sinus tissue calculated from equations 
(1) and (9), o particles arriving at the opposite interface after 
traversing the air layer also contribute to the dose rate. This 
additional contribution, the soft-tissue dose rate at a distance 
(x + d) from a radioactive plane buried by a thickness d of air, 
given by Mays [36], is 


Q (x,d,E,) =a n(a*£). xs(1- $) asr, (10) 


TABLE A3 


Local and Average Dose Rates in Mucous Membranes of Air 
Sinuses Due to Radioactivity in Cavity Air 


Local Dose Rate* Average Dose Ratet 


Depth 

(x) in (rad/day) (rad/day) 

"Un d-05 10 2.0 0.5 10 20 

m cm cm cm cm cm cm 
FUTT 0.16 0.26 0.38 "— TT 
MU coscierts 0.038 0.066 0.10 0.076 0.13 0.20 
Bl Lo simi» 0.0035 0.0057 0.0068 0.040 0.068 0.10 
Note. —Sinus air contains 1 pCi ???*Rn/cm?. d=air layer thickness. 
x 2 Q( x,d, E;);. 
t X Qd Ey. 


where N is the disintegration rate of the a-emitter per unit area. 

The average dose rate in sinus tissue over a distance x from 
the air-tissue interface, obtained by integrating equation (10) 
from 0 to x and dividing by x, is 


: _ NEj(x, d aint E uu 0 
siena» E r a | 1-In( 5+ =) | 


1 —In ERI =d/R'). (11) 





Equations (1), (9), (10), and (11) were evaluated to obtain 
dose rates from surface deposits of ?'5Po and ?'*Po and con- 
verted to rad/day for a concentration of 1 pCi ???Rn per cm? in 
the air layer, and these dose rates were added to the dose rate 
from ***Rn. The results were close to the values given in table 
A3 and suggest that calculations can be simplified by assuming 
that all three radionuclides are deposited on the surfaces of the 
sinus tissues. 

Given an appropriate configuration for the air-tissue inter- 
face, the volume-to-surface ratio of the air cavity can be esti- 
mated, the value of N sec"! per unit area can be calculated from 
the observed (or expected) ???*Rn concentration in sinus air, and 
average dose rates obtained by evaluating equation (9) and 
appropriate modifications of equations (10) and (11). 

In estimating integral doses to sinus tissues, we have fol- 
lowed the method of Kolenkow [43] in assuming that the 
concentration N of ***Rn in sinus air varies according to the 
time dependence of freely emanating ??*Ra in bone: 


N(t) = N(0)(0.54t-95? — 0.021t-°2°), t = 1day. (12) 


The average integral dose D(rad) to the sinus tissues over a 
distance x from the surface of an air layer of thickness d with a 
*22Rn concentration N(T) at T days after a systemic intake of 
226Ra is given by 


D (x,d,T) = N(T) Y Q(x,d,Eo) 
1.125799 — 0.029T?7? 
0.547-95? — 0.0217-°28' 


where N(T) is in pCi/cm? and Y. Q(x,d,E») is in rad/day- (pCi/ 
Gm. 

From inspection of the photomicrographs presented by Ash 
and Raum [23], the epithelial layer of the paranasal sinuses 
varies in thickness from about 20 to 50 um. Estimates of average 
dose to tissues within 50 um of the air-tissue interface from 
radioactivity in paranasal sinus air probably are not unreasona- 
ble estimates of epithelial dose. For the simple squamous and 
cuboidal cells of the mastoid mucosa, the "true" epithelial dose 
from radioactivity in cavity air probably lies between the 0-50 
„m average dose and the dose at x = 0. 


(13) 


The ???Rn concentration Nera (pCi/cm?) in exhaled air follow- 
ing an intake of ??*Ra (0) wCi can be expressed as 


Nern(t) = *?*5Ra(0)(uCi) (109 pCi/uCi) 
: Ag, (min |(RMV)^' (min/cm?) N(t)/N(O), (14) 


where Az, is the radioactive decay constant of ???Rn (1.26 x 10° 
min^'), RMV is the respiratory min volume, and N(t)/N(O) is 
given by equation (12). For an average RMV of 10* cm?, the 
expression for N (T) (pCi/cm?) at T days after ??5Ra intake is 


NAT) = 0.0126 ??*R8(0) (0.547795? — 0.0217"). — (15) 


If the concentration of ???Rn in an air cavity is equal to that in 
exhaled air, the right side of equation (15) can be substituted 
for N(T) in equation (13) to give an expression for the average 
integral dose D, to sinus tissue within a distance x of the air- 
tissue interface of a “well-ventilated” sinus: 


D,(x,d,T) = 0.0126 ??*Ra(0)[Y, Q(x,d,Eo)] 
-(1.1257°48 — 0.029T°72). (16) 


For the cases of this study, D, (50 um,d,7) would have ranged 
from 2% to 5% of the average integral dose to sinus tissue 
within 50 um of the bone surface due to ??*Ra and its daughter 
products in uniformly labeled bone, for values of d from 0.5 to 
2 cm. 


Comparison with the More Exact Treatment of Kolenkow 


Kolenkow [43] found a semiempirical relation for the rate of 
energy loss with distance of heavy charged particles in matter 
and applied it to an analysis of the plane-interface geometry. 
The range-energy relation given by Kolenkow is 


R= EP + KE, 


Values of Kı and K2 for water were obtained by Kolenkow 
from a least-squares fit of his relation to experimentally deter- 
mined ranges in water published by other investigators; those 
for bone were obtained from his analysis of a-particle spectra of 
compact bone from a radium case; those for air were obtained 
from his analysis of a-particle spectra taken with air absorbers 
of accurately known thickness. The a-particle ranges in air for 
the members of the ??5Ra and ??*?Ra series used by Kolenkow in 
his analysis of sinus dosimetry averaged 1.01 times those given 
in table A1, the ranges in bone averaged 0.94 times those of 
table A1, and the ranges in water averaged 1.2 times those of 
table A1. 

Kolenkow performed his dose-rate integrations with a 20 x 
20 point net in Simpson's rule and presented the results in 
graphic form. By estimating the areas under his curves of unit 
dose rate versus depth in tissue, we calculated average dose 
rates in soft tissue over distances of 20 and 50 um from 
radioactivity in bone and in sinus air to compare with those 
obtained with the constant LET assumption. These results are 
given in table A4. 

Comparison with the results in tables A2 and A3 shows that 
the use of the constant LET assumption, by which numerical 
integrations are avoided, introduces no serious errors in esti- 
mating average doses to sinus tissues. Results of the Kolenkow 
treatment for relative average dose rate to sinus tissues within 
50 um of the bone-tissue interface due to radioactivity in bone 
are quoted in the main text of this paper because they are based 
on an accurate energy-loss relation and on experimentally 
determined a-particle ranges. However, Kolenkow regarded his 
values of a-particle range in water and in bone as provisional 
due to experimental inaccuracies. We would expect that esti- 
mates of average dose rates to sinus tissues based on the 
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TABLE A4 


Average Dose Rates to Sinus Tissues due to Radicactivity in 
Scne and Sinus Air using Kolenkow's Treatment 


Relative Average 
Dose Rate due to 
Radioactivity 


Average Dose Rate due t5 
1 pCi ??? Rn/cm? Sinus Airt 


Depth (>) (rad/day. 


in Tissue in Bong" 
(um) 226R 228R 
Pai betes qeu 1.0 2.0 
(n = 5) Ma cm cm cm 
ZU Lisez. OE 0.35 0.063 0.12 0.19 
BB. ons 0.17 0.21 0.039 0.071 0.11 


Note —o = air layer thickness. 


-È xe /2 Q un 
i=] i=1 


i=3 


Kolenkow treatment or on the treatment employing the constant 
LET assumption are accurate within + 20% in situetions where 
the planednterface geometry can reasonably be applied. 


Observaiians Relevant to Sinus Dosimetry 


Estimates of dose to tissues near bone surfaces assume an 
under ying slab of uniformly labeled bone; howeve-, the bones 
of the racium cases are not uniformly labeled. Kclenkow [43] 
reported *hat in case 01-171, ??*Ra and ???Rn concentrations in 
a layer of bone adjacent to the left frontal sinus we-e 40 and 55 
times creater, respectively, than the average concentrations in 
the bones of this case. In case 01-022, Schlenke- [44] found 
226Ra concentrations near the inner surface of several peces of 
skull bene that ranged from 1.5 to 40 times the ske etal average. 
Evans |42] noted that these hot layers are probably associated 
with osseous growth at the time of radium intake, which 
occurred at ages 17 and 19 for cases 01-022 and 21-171, 
respectively. 

R. A Schlenker (personal communication) suggested a cal- 
culation that supports the speculation that radon in sinus air is 
potentially, an important contributor to mucosal dose. For a 
pillbox-shaped sinus with dimensions 2 x 1.5 = 1 zm, the 
activity of radon in sinus air required to deliver a tissue dose 
comperable to the tissue dose from radioactivitw in bone is 
equal to “he activity of freely emanating ??°Ra in 2.5 x 10? cm? 
of bone. The surface area of the sinus is 13 cm?. Taeretore, the 
activity cf freely emanating ??5Ra that would support the re- 
quired aezvity of radon in sinus air would be contained in a 
surrounding bone layer of minimum thickness 2 un). This result 
suggests that significant levels of locally produced radon are 
readily available to the mucous membranes and probably to the 
air of tne sinuses and mastoid air cells. 

Air samples taken from sinuses and mastoid air cells of 
several radium cases within 24 hr of death at Massachusetts 
Institute 2f Technology [45] and at our institution suggest that 
the sinuses are at least sometimes poorly ventilated. For some 
of these cases, the observed concentrations of rador greatly 
exceecec the concentrations of radon in exhaled air given by 
equation (15). 

In the single case (01-171) of a sinus air sample -aken in vivo, 
Kolenkcw [43] reported a radon concentration of 2.44 bCi/cm? 
in the air cf the right frontal sinus, a value about 4C times that of 
the exna ed air of this case [eq. (15)]. Interesting'y, the ratio of 
radon concentration in exhaled air to average radcn concentra- 
tion ir bene and the ratio of radon concentration in sinus air to 
local racon concentration in the subjacent bore layer (see 
above) were both about 5 x 1075 for case 01-171. 
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TABLE A5 
Average Integral Dose to Sinus Tissues of Case 01-171 


Depth Average 


Tissue Method of Calculation ale T 
(um) (rad) 
Tissue adjoining uniformly labeled " 
Dell. esaco mM usd asaiea Dux x don Y Q(x,E9/Y, Qv. (table A2) 0-20 1,900 
X D bone (6,000 rad) 0-50 880 
Mucoperiosteum left frontal sinus : 
adjoining "hot" bone layer ..... ¥ Q(x,Eo)/Y, Qpone (table A2) 0-20 88,000 
X D pone (280,000 rad) 0-50 41,000 
Mucoperiosteum of "well venti- 
lated" sinus (N = Neza) adjoining 
air-layer 1 cm thick ............ Eq. (16): ***Ra(0) = 427 uCi; 
Y. Q(x,d,E,) from table A3; 0-20 65 
T — 19,000 days 0-50 34 
Mucoperiosteum right frontal sinus 
(sampled for Rn) adjoining air 
layer 1 em thick .......s esos sss Eq. (13): N(T) = 0.44 pCi/cm*; 
Y. Q(x,d,E») from table A3; 0-20 2,800 
T — 19,000 days 0-50 1,470 


Integral Doses to Sinus Tissues of Case 01-171 


To illustrate the application of the results of the foregoing 
analyses, calculations of integral dose to the sinus tissues of 
case 01-171, based on the experimental data obtained for this 
case, were carried out. A carcinoma of the left frontal sinus was 
surgically treated 52 years after oral and intravenous administra- 
tion of ?Ra (estimated intake [^?95Ra(0)] was 427 Ci). The 
average integral bone dose D pne was 4,311 rad (table 2) x 7 kg/ 
9 kg, or 6,000 rad. In a piece of sinus bone removed at surgery, 
Kolenkow [43] (see above) found a layer near the inner surface 
that contained 40 to 55 times the average concentration of 
radioactivity in the bones, and the integral dose to this bone 
layer was 280,000 rad. The method of calculation and the 
resulting estimates of average integral dose to various sinus 
tissues are given in table A5. 

The reader is referred to the report of Kolenkow [43] for a 
detailed analysis of sinus dosimetry for case 01-171 and a case 
involving body contents of both ?Ra and 228Ra. 


Other Sources of Dose to Sinus Tissues 


The average integral a-particle dose to soft tissue from 22°Ra 
and ***Ra, based on the soft-tissue retention function for radium 
given by Marshall et al. [46], would have been about 195 of the 
integral dose to bone from *?9Ra and ??9*Ra. The average dose to 
tissues within 50 um of bone surface from short-term retention 
of ***Ra and *??^Ra (if present in dial paint) on bone surfaces 
would have been about 2%-4% of the bone dose from 226Ra and 
*28Ra, based on equation (9) and the bone-surface retention 
function for radium given by Marshall et al. [46]. 

External radiation and the inhalation of radium and radon are 
not considered significant potential sources of dose for the 
occupational cases. The reported levels of these sources, the 
observation that the therapeutic cases have an elevated inci- 
dence of sinus and mastoid malignancies similar to that of the 
dial painters, and the relationship between incidence and intake 
of radium speak against the importance of these sources. 

While it is not expected that thoron (?2°Rn), the gaseous 
decay product of ??*Ra in the ??*Ra series, would have attained 
significant concentrations in the tissues or air spaces of the 
sinuses because of its 54 sec half-period of radioactive decay, 
the probable small fraction of thoron atoms that diffuse into the 
mucous membranes of the paranasal sinuses would have a high 


probability of decay there. At late times, only about 0.196 of the 
thoron produced in the body is exhaled, compared to about 
6096-7096 of the radon. 
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Radiologic and Clinical Assessment of Broad-Spectrum Antibiotic 
Therapy in Crohn’s Disease 


ALBERT A. MOSS,' JOHN V. CARBONE,? AND HERBERT Y. KRESSEL,''? 


Continuous treatment with broad-spectrum antibiotics re- 
sulted in symptomatic improvement in 41 of 44 patients (9396) 
with Crohn's disease who were treated for 6 months or longer. 
Radiographic follow-up demonstrated evidence of improve- 
ment in 20 of 35 patients (5796) for whom posttherapy radio- 
graphs were available. Radiography demonstrated resolution 
of ulcerations, abdominal masses, stenosis, and in some 
patients restoration of a normal intestinal mucosal pattern. In 
some patients these changes occurred within weeks; in oth- 
ers, over a period of years. Patients with perianal fistulas and 
patients who had previously undergone surgery and had 
recurrence of their disease prior to treatment with antibiotics 
accounted for the therapy failures. 


Crohn's disease of the small and large bowel is the most 
common chronic, nonmalignant disease of the gastroin- 
testinal tract for which no effective therapy is currently 
available. Corticosteroids, sulfasalizine, (Azulfidine, 
Pharmacia Labs., Piscataway, N.J.) azathioprine, and 
surgery have been tried without convincing success. A 
nationwide clincial trial of sulfasalizine, azathioprine, 
and prednisone is currently underway. Reported results 
indicate azathioprine to be no improvement; prednisone 
and sulfasalizine therapy were somewhat better than 
placebo in inducing clinical remission, but neither drug 
was better than the placebo in preventing flare-up of 
disease [1]. 

Broad-spectrum antibiotics which are absorbed into 
the systemic circulation have not been used for Crohn's 
disease as therapy because of their reported lack of 
effectiveness in patients with ulcerative colitis [2]. Al- 
though spontaneous remission of clinical symptoms has 
occurred in patients with Crohn’s disease, regression of 
the lesions has been radiographically documented in 
only a very few instances [3-5]. We treated a series of 44 
patients with granulomatous bowel disease with broad- 
spectrum antibiotics and observed radiologic improve- 
ment in the healing of fistulae, ulcerations, stenosis, and 
elimination of associated mass lesions. This is the first 
report documenting long-term radiologic improvement 
in a series of patients treated for Crohn's disease. 


Subjects and Methods 


From January 1972 until January 1977, one of us (J. V. 
Carbone) treated 44 patients with Crohn's disease with broad- 
spectrum antibiotics. The diagnosis of Crohn's disease was 
established before antibiotic therapy was started, by surgical 
resection and pathologic examination of diseased intestine in 
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16 patients, radiographic findings of Crohn's disease in the 
termina ilsum and colon in 23, and radiographic abnormalities 
consistent with Crohn's disease and coexistent fistulae in five 
patients. The disease had been present for an average of 7.4 
years (arge, 1-29) before start of antibiotic therapy. Thirty 
patients had disease of the colon and small bowel. 10 had only 
small bewe!l disease, and four patients had disease confined to 
the colcn. There was no predeliction for sex; ages ranged from 
13 to 6C years (mean, 30). There were 31 patients younger than 
30 yeas when antibiotic therapy was initiated. No patients 
similarly treated are excluded from this report. 

Tab e 1 summarizes the treatments that had been used for 
our 44 patients before antibiotic therapy. All but four patients 
had extensive therapy previously, including conventionel medi- 
cation anc surgery. Almost all had undergone several therapeu- 
tic methods without success. When the antibiotic therapy was 
instituted, all patients were acutely ill with abdominal pain and 
had exoedenced exacerbation of their disease while taking 
conven ioaal medication. 

We used a variety of broad-spectrum antibiotics. Table 2 
shows 7e usual dosages and the frequency of usa. No combi- 
nation »f antibiotics was given, but five patients received two 
differert entibiotics and three patients received three different 
antibiot cs during the course of therapy. Once antibiotic treat- 
ment was nstituted, it was continued indefinitely, even after the 
patient ceased to have clinical symptoms of inflammatory bowel 
disease Three patients are still on antibiotics 5 years after 
initiaticn 5f therapy. Four patients experienced allergic reac- 
tions tc tne medications. No patient developed 2seucomem- 
brano. colitis, and none exhibited any gastrointestinal f ndings 
sugges ive of colitis associated with long-term antibiotic ther- 
apy. 

Radiegraphy was performed prior to institution of artibiotic 
therapy aad at varying times from 2 months through 5 years 
after therapy was begun. The pre- and posttherapy radicgraphs 
were ceded, randomized, and interpreted by two experienced 
gastrci stestinal radiologists blindly without knowledge cf which 
radiograph was obtained before or after antibiotic thera»y. The 
interpreters indicated whether there was any difference between 
radiocrapas and, if so, the difference was scored as small, 
moderate or marked. 

Cliri-al improvement was judged by decreased frequency of 
bowel ncvements, loss of abdominal pain, weight ga n, nor- 
malizabor of temperature, decrease in size or disaopearance of 
palpab'2 abdominal masses, cessation of rectal bleeding, and 
decrease in prednisone dosage after (as compared to before) 
antibiowc therapy. 


Results 


The results of the study are summarized in tebles 3 
and 4. Tae follow-up period ranged from 6 months to 5 
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TABLE 1 
Therapy before Antibiotic Medication 


Therapy Patients 
Sulfasalizine* and prednisone ....... 23 
PHASE. 6. vi acciaikevec ones Vo es 8 
PN Lue usps x nrbe x c eka ewe 6 
ec) LL. aqu ee n Rs 5 
Sulfisoxazolet and prednisone ...... 4 
GUB uupecetesitehiasu iaa 3 
Hydrocortisone enema and predni- 
lI Metern 3 
ONY AAT E EE PEENE 16 
Note. — Some patients had more than one type of treatment. 


* Azulfidine. 
t Gantrisin, Roche Labs., Nutley, N.J. 


TABLE 2 
Systemic Antibiotics Used in Treatment of Crohn's Disease 


Antibiotic T eu eos 
NKmpledlin osios vines cous 500* 28 3 
Tetracycline ............ 250T 14 1 
Clindamycin ............ 150t 8 0 
Cephalothin sodium .... 5001 3 0 
Erythromycin ........... 250* 1 0 


Note.— Some patients had more than one type of treatment. 
* Four times a day. 

T Three times a day. 

t Keflin, Lilly, Indianapolis, Ind. 


TABLE 3 
Antibiotic Therapy: Clinical Summary of Treatment 











Symptom Hie im 
DAS dod a oed E xs 42 41 
Abdominal pain............... 44 41 
er rex 23 22 
Rectal bleeding ............... 11 11 
Abdominal mass .............. 11 11" 
FOVET isexesiidiuskepehene Ra 11 10 
ea LETETTE EEEIEE TIT 35 221 


* Eliminated in 10; smaller in one patient. 
T Increased more than 5 kg. 


years (average, 2 years). All 44 patients have been ob- 
served for 6 months or longer; 41 have been clinically 
well for longer than 6 months, 28 for more than 1 year, 
and 15 for over 2 years. The improvement observed 
occurred usually within a week and persisted during 
antibiotic treatment. Pretreatment steroid dosage was 
decreased or eliminated in all patients who responded to 
therapy. Three patients underwent subsequent surgery 
because of progression of their disease while on antibi- 
otic medication. These three failures all occurred in 
patients who had prior surgery and extensive fistula and 


TABLE 4 
Effect of Antibiotic Therapy on Steroid Dosage 


Average Daily Prednisone Dose Total 
(mg) No. 
: "- wm 11-20 21-80 Patients 


Initial ... 3 1 2 13 10 29 
Final... 18 10 7 2 0 37 


perirectal disease at the time antibiotic therapy was 
initiated. 

Follow-up radiographs were obtained on 35 of the 
patients. Improvement was noted in 20 patients while 
lack of improvement and progression of the disease 
were found in 10 and five, respectively. In six patients 
the improvement was scored as small, in eight as mod- 
erate, and in six others as marked (figs. 1-3). In five 
cases the posttherapy radiographs were judged normal. 
All patients whose radiographs showed regression of 
disease had also improved symptomatically. Ten patients 
improved clinically but showed no radiographic change 
in the extent or degree of involvement. The three patients 
who were considered to be clinical failures (see above) 
also showed radiographic progression of the disease; 
two patients who remain asymptomatic on antibiotic 
therapy demonstrate progression of abnormalities radi- 
ographically. 


Discussion 


Viruses [6], bacteria [7, 8], constituents of the fecal 
stream [9], and immunologic mechanisms [10, 11] have 
been proposed as causes of Crohn's disease, but no 
consensus has been reached [12]. Recent immunologic 
studies [10, 11] implicate immune mechanisms in the 
pathogenesis of inflammatory bowel disease, but a spe- 
cific antigen-antibody reaction has not been demon- 
strated in the diseased bowel [12]. Cave et al. [7] pro- 
duced small bowel granulomas in rabbits by inoculating 
Crohn's disease tissue obtained from surgical specimens 
directly into the wall of the ileum. While not conclusive, 
their investigation suggests a transmissible agent as the 
cause of Crohn's disease. 

Excluding the national study of Crohn's disease, there 
have been only six double-blind clinical therapeutic trials 
in patients with this disorder [12-15]. The results of these 
studies indicate that neither sulfasalizine nor azathio- 
prine is effective in inducing remissions in patients with 
symptomatic disease, but azathioprine seemed to be of 
some benefit in maintaining remission once it had been 
achieved [16-18]. 

In none of these therapeutic trials were antibiotics 
investigated as a method of treatment and, except for 
the national cooperative Crohn's study, radiologic fol- 
low-up has not been used as a measure of therapeutic 
effectiveness. The radiologic follow-up in the national 
cooperative study was limited to changes occurring 
within 13 weeks, and the results have not yet been 
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Fig. 1.— 16-year-old boy with de- 
layed growth and maturation having 
six to 10 bowel movements per day. 
A, Extensive ulcerations of terminal 
ileum and cecum prior to antibiotic 
therapy, typical of Crohn's disease. 
B, Terminal ileum (arrow) and 
cecum are markedly improved after 
23 months of clindamycin therapy. 
Weight increased to 69 kg, and pa- 
tient grew 17 cm and was symptom 
free with normal bowel movements 
for 2 years. 








Fig. 2.—24-year-old male with Crohn's disease for 6 years. A, Narrowing, ulceration, and thickening of terminal ileum and righ: color prior to 
antibiotic therapy. B, Little change in appearance of diseased segments of small bowel end colon after 8 months of high dose steroid and sul asalizine 
therapy. C, Terminal ileum, cecum, and right colon are radiographically normal after 3 years of ampicillin therapy without steroids. Patient 1as been 
symptom free for over 4 years. 


published. Thus our study is the only evaluation of 
antibiotic therapy in Crohn's disease which has corre- 
lated long-term radiologic follow-up with therapeutic 
effectiveness. 

While our study does not provide information concern- 
ing the mechanism by which broad-spectrum antibiotic 
therapy produces its effect, the results indicate that sys- 
temic antibiotic therapy is a useful method of inducing 
and maintaining clinical well-being in some patients with 
Crohn's disease. Further support of the efficacy of anti- 
biotic therapy is found in the reversal of the abnormali- 
ties seen radiographically in some patients and in the 
marked reduction in average daily steroid dosage. 

Whenever there was radiographic evidence of im- 
provement (5796), the patients had become free of symp- 
toms. Some patients (2996) improved clinically but failed 
to demonstrate any definite evidence of healing. Further 


radiciogic follow-up is needed to determine it these 
patients are exhibiting a slow resolution of their bowel 
abnormalities or will ultimately prove to have progressive 
diseese. 

It is possible that the radiologic improvement was due 
in pert to the elimination of gut bacteria overgrowth or 
steriliza ion of abscesses. However, we feel our patient 
population did not represent a select group of patients 
with bacterial overgrowth or occult abscesses. “he pa- 
tients pEced on antibiotic therapy had clinical and radi- 
ograshi> features indistinguishable from those referred 
for conventional therapy. It is interesting to speculate 
that if Crohn’s disease is due to a transmissible agent, 
antibiot c therapy was at least in part treating the etio- 
logic factor. While the results of this study are encour- 
aging, we caution that they are preliminary and must 
await further confirmation. 
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Fig. 3.—16-year-old male with 
Crohn's disease involving terminal 
ileum for 2 years. Weight decreased 
from 70 to 56 kg and patient had 
eight bowel movements per day. A, 
Spot film shows nodular terminal 
ileum with several fistula tracts (ar- 
row). B, Spot film of terminal ileum 
after 18 months of ampicillin ther- 
apy. lleum is distensible and nonul- 
cerated; no fistulae could be dem- 
onstrated. Patient currently weighs 
75 kg and is symptom free. 
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Association of Squamous Cell Carcinoma of the Head and Neck with 
Cancer of the Esophagus 


HARVEY M. GOLDSTEIN' AND JESJS ZORNOZA' 


The frequency of esophageal carcinoma in association with 
squamous cell carcinoma of the head and neck region is 
dramatically higher than in both the general and cancer 
population. The esophageal tumor may be discovered syn- 
chronously or asynchronously. Alcohol and tobacco are likely 
causative factors relating these two primary cancer groups. 
The importance of complete radiologic evaluation of the 
esophagus in head and neck cancer patients is emphasized. 


As life expectancy has increased and as more effective 
therapy has prolonged survival of cancer patients, mul- 
tiple primary neoplasms in the same individual are being 
recognized more frequently. Multiple tumors may arise 
in the same, related, or different organ systems. 

The association of squamous cell carcinomas of the 
head and neck structures with cancer of the esophagus 
has received little attention and none in the radiologic 
literature since it was first suggested approximately 40 
years ago [1]. Since radiologic evaluation of the esopha- 
gus is frequently not obtained in the initial evaluation of 
these patients, it is important that the relationship be- 
tween these two primary tumor groups be recognized. 

This communication documents our experience with 
the association of these two primary tumors. Epidemio- 
logic data and possible causative factors are discussed. 
The importance of complete radiologic evaluation of the 
esophagus in head and neck cancer patients is empha- 
sized. 


Case Material and Findings 


Pertinent data from the Department of Epidemiology 
files were reviewed for the period March 1944 to August 
1976. During this time, approximately 10,000 patients 
over the age of 40 with squamous cell carcinomas of the 
head and neck (oral cavity, pharynx, larynx) were evalu- 
ated. During this same period, about 850 patients with 
squamous cell carcinoma of the cervical and thoracic 
esophagus were seen. Eighty-nine patients were found 
who had separate primary squamous cell tumors of the 
head and neck and esophagus. This represents over 10% 
of all patients with esophageal carcinoma evaluated at 
this institution. 

All 89 patients had at least one primary tumor of the 
head and neck and one primary tumor of the esophagus, 
but 18 had more than one primary tumor of the head and 
neck region. Twenty-two had cancer of the cervical 
esophagus, and the remainder had a malignancy of the 
thoracic esophagus. The tumors of the cervical esopha- 
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gus were considered separate primaries rathe~ than 
direct ex-ension since they were not anatomically contig- 
uous to the original lesion of the head and reck In 16 
patients, the head and neck and esophageal tumors 
were discovered synchronously. In the larger asynchro- 
nous group, the average time interval betweer discovery 
of the first head and neck lesion and the tumor of the 
esophagus was approximately 46 months (rarge, 2 
months t^ 16 years). 

The expected number of esophageal carcir omas was 
approximated by applying general populaticn average 
annual incidence rates [2] for esophageal caranoma 
(3.4/100,200) to the estimated person-years at risk in the 
total M. D. Anderson head and neck cancer copulation. 
Even if an estimate of 30 years follow-up per patient is 
assumed, 10 patients of the 10,000 total would be ex- 
pectec te develop esophageal carcinoma compered to 
the 89 patients who did. Similar determinations show 
that the number of second primary tumors arisinc in the 
stomach and colon in the head and neck cancer popula- 
tion group is not greater than the anticipatec incidence. 

Using Department of Epidemiology files, reccrds of 
concurrent and asynchronous primary tumcts were re- 
called. Vhen esophageal carcinoma was a second pri- 
mary. in over 60% of the cases a head and neck primary 
was the ether tumor. The only other substantial associa- 
tion of esophageal carcinoma was with patients naving 
skin cancer. Of a total of approximately 4,500 patients 
with coicrectal cancer recorded, only one kncwn oatient 
has had a synchronous or asynchronous esophageal 
Carcinoma. 


Illustrative Case Reports 


Case 7 


A 65-year-old male was treated for squamous ce | cascinoma 
of the rig-t tonsillar area (fig. 1A). No dysphagia was present, 
and an esophageal evaluation was not performed. A'ter 1'/2 
years. the patient presented with weight loss and fullness in the 
epigastrium after eating. Esophagram demonstrated a large 
tumor of “he distal thoracic esophagus (fig. 1B). Endoscopy and 
biopsy ccnfirmed the diagnosis of squamous cell carcinoma. 
The patient underwent preoperative radiation and an 2sopha- 
gogastrectomy, but he became progressively erracia ed and 
expired 4 months later. 


Case 2 


A 73-year-old male had trouble swallowing and a choking 
sensatior for several months. Examination revealed a 3.5 cm 
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Fig. 1.—Case 1: asynchronous carcinomas of oropharynx and esoph- 
agus. A, Lateral xerogram demonstrating large nodular soft tissue mass 
in oropharynx (arrows) extending down below epiglottis. B, Esophagram 
1'/2 years later demonstrating large irregular carcinoma involving distal 
third of thoracic esophagus. 





Fig. 2.— Case 2: synchronous carcinomas of oral cavity, hypopharynx, 
and thoracic esophagus. A, Barium swallow demonstrating irregular 
bulky neoplasm involving hypopharynx and cervical esophagus. B, Small 
ulcerating carcinoma arising from anterior wall of midthoracic esopha- 
gus (arrows). Small quantity of aspirated barium is present. 


squamous carcinoma along the right tongue border and floor of 
the mouth. Barium swallow at this time demonstrated a large 
tumor of the hypopharynx and cervical esophagus (fig. 2A). 
Examination of the thoracic esophagus also demonstrated a 





Fig. 3.—Case 3: asynchronous carcinomas of larynx and esophagus. 
A, Laryngogram demonstrating mass involving distal left aryepiglottic 
fold and false cord (arrows). B, Esophagram demonstrating elongated 
annular carcinoma of proximal thoracic esophagus. 


small ulcerating carcinoma in the midthoracic esophagus (fig. 
2B). Because of the patient's debilitated condition and mental 
status, only supportive and symptomatic therapy was elected. 


Case 3 


A 60-year-old white male was treated with radiation in 1973 
for a localized squamous cell carcinoma of the left aryepiglottic 
fold and false cord (fig. 3A). No evaluation of the gastrointestinal 
tract was performed. About 2 years later the patient presented 
with a short history of dysphagia, and a barium examination 
demonstrated a 6 cm annular carcinoma of the proximal tho- 
racic esophagus (fig. 3B). Endoscopic biopsy confirmed the 
diagnosis, and the patient was treated with radiotherapy. Some 
improvement in the dysphagia occurred, and he is presently 
being followed. 


Case 4 


A 63-year-old male underwent extensive surgery and radio- 
therapy for carcinoma of the right retromolar trigone and left 
anterior tonsillar pillar 2'/2 years before the present admission. 
The patient presented with upper abdominal pain, but no 
esophageal symptoms were present. Upper gastrointestinal 
series demonstrated a lesser curvature gastric ulcer and a 
plaquelike lesion arising from the anterior wall of the esophagus 
(fig. 4). Endoscopy and biopsy documented the diagnoses of 
squamous cell carcinoma of the esophagus and a benign 
gastric ulcer. The patient received the first portion of a split 
radiation course, but he did not return for follow-up. The patient 
expired about 6 months later. 


Case 5 


A 72-year-old male was treated 12 years previously for squa- 
mous cell carcinoma of the right tonsil. The patient presented 
with increasing difficulty in swallowing which was felt to be 
secondary to neuromuscular dysfunction related to the previous 
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Fig. 4.— Case 4. Double contrast esophagram dem- 
onstrating small irregular plaquelike carcinoma along 
anterior wall of midthoracic esophagus (arrows). 


surgery and radiotherapy. Barium studies demonstrated a small 
amount of aspiration with each swallow. At about the level of 
the aortic knob, a small nodule and slight narrowing were 
identified in the esophagus (fig. 5). Endoscopy was recom- 
mended but was not performed. Repeat examination 1 year 
later because of dysphagia demonstrated an annular carcinoma 
of the esophagus at the location of the previously described 
finding. The patient received palliative radiotherapy but became 
progressively cachectic and expired 3 months later. 


Discussion 


The known occurrence of esophageal carcinoma in 
our group of head and neck cancer patients presumably 
represents a minimum incidence. Some cases of cervical 
esophageal carcinoma were excluded so that the possi- 
bility of direct extension from a pharyngeal or laryngeal 
tumor was eliminated. In addition, some patients with 
treated head and neck tumors were lost to follow-up and 
may have developed an esophageal tumor that is un- 
known to us. Finally, the listings of patients available are 
based largely on discharge diagnoses and may therefore 
be incomplete. For example, some patients with esoph- 
ageal carcinoma may have a past history of a head and 
neck tumor treated elsewhere which is not recorded. 

Comparisons of the risk of esophageal carcinoma 
developing in the head and neck.cancer population at 
this institution versus the.general population are diffi- 
cult. Our patients originate primarily from the southwest- 
ern United States and form a preselected population 


=ig. 5. —Case 5. Double contrast esophagram dem- 
j»nstrating small irregular nodule. (arrow) and slight 
associated narrowing in proximal thoracic esophagus. 
Aspirated barium in tracheobronchial tree is secondary 
o »reviously treated tonsillar carcinoma. 


group ia that a malignancy is present or suspected. 
Therefo €. comparisons within the cancer population at 
this inst tution probably enable more valid statements. In 
this regerc, the lack of esophageal carcinoma in associ- 
ation wi h other visceral malignancies within the cencer 
populator further emphasizes the link between squa- 
mous :3ll carcinomas of the head and neck and the 
esopherus. 

Awareness of the increased association between tu- 
mors of the head and neck and the esophagus may lead 
to the dstection of small and potentially curab e camcers 
of the =scphagus. In fact, this high risk patient pooula- 
tion might serve as a model to evaluate whether the 
discov» y of asymptomatic esophageal carcinomas is 
associz=c with improved survival. In addition, the search 
for and discovery of synchronous esophageal cancers in 
patiente with known head and neck tumors wil! often af- 
fect th= therapy of the latter tumors. In such instances, 
it is uni «ely that radical surgery of the head and neck le- 
sion wculd be performed. 

Several previous reports discussing the association of 
separate primary tumors in the head and neck region 
and escok agus have appeared. Cahan et al. [3] reported 
60 patients with primary carcinomas of the heac and 
neck ard esophagus over a 23 year period. In their study, 
approximately 25% were synchronous, and 68% oc- 
curred within 2 years of each other. Goodner and Watson 
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[4] reported that 126 of 1,315 cases of carcinoma of the 
esophagus had an associated neoplasm. Fifty-two of 
these were associated with head and neck tumors. 
Sugarbaker and Jesse [5] reviewed 371 consecutive pa- 
tients with squamous carcinoma of the oropharynx seen 
during a 5 year period; 18% of all patients and 35% of 
the survivors at 5 years developed at least one new 
malignancy of foregut structures including head and 
neck, esophagus, and lung. Of the 65 new tumors, 10 
occurred in the esophagus. The magnitude of the prob- 
lem is illustrated in their series by the fact that the risk of 
a new carcinoma was as great as the risk for regional 
and distant metastatic spread from the initial head and 
neck tumor. 

Presumably the same predisposing factors which play 
a role in the etiology of head and neck carcinomas are 
also important in the production of carcinoma of the 
esophagus. Several reports have established that heavy 
tobacco and alcohol use significantly increases the risk 
of squamous cell carcinoma of both areas [6-8]. The vast 
majority of patients reported here had a long-standing 
history of considerable cigarette and alcohol use. Al- 
though the exact mechanism of carcinogenesis is not 
known, it would appear that exposure of the oral cavity, 
respiratory tract, and upper alimentary tract to the same 
potentially cancer-producing agents is the major variable 
in the increased association between head and neck and 
esophageal tumors. 

In over 80% of the patients in this series, the separate 
primary tumors were discovered asynchronously. Un- 
doubtedly some of these were present synchronously, 
but the esophageal primary was overlooked at the time 
of initial evaluation for the head and neck lesion. As 
noted in our illustrative cases, radiologic examination of 
the esophagus was usually not performed. 

Careful radiologic examination of the entire esopha- 
gus is imperative in all patients with newly discovered 
squamous cell tumors of the head and neck region. In 
some patients with laryngeal carcinoma, barium exami- 
nation of the hypopharynx and cervical esophagus is a 


standard part of the initial workup in order to assess 
local invasion, swallowing function, and the presence of 
aspiration. Evaluation of the thoracic esophagus should 
be conducted at the same time in these patients. Follow- 
ing surgical and/or radiotherapy of head and neck tu- 
mors, some swallowing difficulties may occur. As a 
result, minor changes in symptomatology also warrant 
complete examination of the esophagus. When feasible 
and clinically indicated, serial examinations of the 
esophagus also might be considered in previously 
treated head and neck cancer patients. 
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Cystic Neoplasms of the Pancreas: New Angiographic and 
Ultrasonographic F ndings 


PATRICK C. FREENY,' CAROL J. WEINSTEIN,? DAVIC A. TAFT,? AND FRANK H. ALLEN* 


Cystic neoplasms of the pancreas (cystadenoma, cystad- 
enocarcinoma) are rare tumors. Early diagnosis and differen- 
tiation from other pancreatic lesions are essential for appro- 
priate management. Pancreatic angiography and gray scale 
ultrasonography facilitate rapid, accurate diagnosis and 
proper surgical therapy. In a 7 year period, eight patients 
were studied (one cystadenoma, seven cystadenocarcinoma); 
five had selective visceral angiography and six underwent 
abdominal ultrasonography. The ultrasonographic character- 
istics of these neoplasms and some new angiographic find- 
ings are presented. The sonographic findings for cystadeno- 
carcinoma were similar to those of cystadenoma. 


Most cystic lesions of the pancreas are pseudocysts or 
retention cysts related to trauma or pancreatitis [1, 2]. 
About 15% are cystic neoplasms: cystadenoma or its 
malignant counterpart, cystadenocarcinoma [3, 4]. The 
actual incidence of these tumors is quite low. Only 42 
cystadenocarcinomas and 20 cystadenomas were seen 
at the Mayo Clinic over a 50 year period [4, 5]. In 1965, 
Becker et al. [3] reviewed 164 reported cases of cystad- 
enoma and 65 cases of cystadenocarcinoma. 

This paper describes the radiologic-pathologic fea- 
tures of eight cystic pancreatic neoplasms (one cystad- 
enoma, seven cystadenocarcinomas). The angiographic 
spectrum of changes and ultrasonographic features of 
these tumors are described. The combination of routine 
radiologic examinations plus pancreatic angiography 
and ultrasonography facilitates accurate preoperative 
diagnosis and differentiation from the more frequent 
solid adenocarcinomas and traumatic or postinflamma- 
tory cysts. | 


Case Material 


From 1971-1977, eight patients had cystic neoplasms 
of the pancreas (one cystadenoma, seven cystadenocar- 
cinomas) diagnosed at the Virginia Mason Medical Cen- 
ter or the Good Samaritan Hospital. The two males and 
six females ranged in age from 35 to 82 years. All patients 
underwent surgical exploration with pathologic confir- 
mation of the radiologic diagnosis. 

Five patients had selective visceral angiography using 
standard catheterization techniques. Six patients under- 
went abdominal ultrasonography using commercially 
available gray scale units. The angiographic and ultra- 
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sonograph c findings were correlated with surgica find- 
ings Or gross specimens in each case. 


Results 


The correct preoperative diagnosis was made in six of 
eight patieats. The diagnosis was correct in each of the 
three patients who had both ultrasonography and an- 
giogrephv; in two of the three patients who hac only 
ultrasoaography; and in one of two patients who had 
only areriography. In the latter case, only an aortcgram 
and selective left renal arteriogram were performed, and 
the lesion was diagnosed incorrectly as a calc fied renal 
mass fg. 1). In retrospect, the calcification is typical of 
pancreatic cystadenoma, and a dilated pancreatica 
magna artery was seen supplying the calcifiec tumor. 

During tne same period, two false positive diagnoses 
of cystc pancreatic neoplasm were made: cone was a 
moderetely vascular duodenal leiomyosarcoma; the 
other was a large nonfunctioning islet cell carcinoma. 
Ultrascnocraphy demonstrated complex masses in both 
cases No pseudocysts were diagnosed as cystic neo- 





Fig. 1 —Cvstadenoma in 75-year-old female. Plain film snowing typical 
sunburst pettern of calcification. 
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Fig. 2. — Cystadenocarcinoma in 75-year-old female. A, Transverse ultrasound scan at level of kidneys (K) showing complex mass (M) filling left side 
of abdomen. High gain setting emphasizes tumor excrescences (arrows). B, Longitudinal scan (low gain) 5 cm left of midline showing mass to be 
anechoic except for minimal echoes arising from septum (arrow). C, Longitudinal scan (high gain) 2 cm left of midline showing diffuse echoes arising 


from internal septa. 


TABLE 1 








Angiographic Findings in Cystic Neoplasms of the Pancreas 





























Cystadenocarcinoma 



































Cystadenoma 
Case 1 Case 2 Case 3 Case 4 Case 5 

BRENNEN VAER 75,F 49,F 35,F 42,M ELF 

Arterial changes: 
ee ee 0 ++ + ++ 
[MOON NEC TEPT TERCER ++ +++ 0 +++ 
Neovascularity ......... e ds ++ 0 - +++ 

Venous changes:* 

Obstruction or encasement ....... 0 + H + 
Arteriovenous shunting ........... 0 0 0 + 

COMO IBN ice sso vue arei ++ ++ 0 ++ 

Associated areas of lucency......... 0 0 + + 

Overall vascularity .................. Moderate Moderate Hypovascular Moderate Moderate 
* Contrast puddling not seen. i | n 

TABLE 2 arteriograms demonstrated moderately vascular pan- 

Angiographic Findings in Published Cases of Cystic Pancreatic — creatic masses with neovascularity and tumor staining. 

Neoplasms In three cases, irregular areas of lucency were identified 
= - = within the masses, giving them a heterogenous appear- 

Cystadeno- : 
Cystadenoma — carcinoma ance. The areas of lucency and tumor stain correlated 

Arterial changes: MEM grossly with the cystic and solid tissue components of 
Displacement..................... 17 (94) 2 the tumor (fig. 3). Puddling of contrast was not seen, 
PION. Luo eevetes ve brédd edis 11 (61) 2 and only one case demonstrated arteriovenous shunting 

" ibid URBE ee 14 (78) 3 (fig. 4). One cystadenocarcinoma was hypovascular with 
enous changes: . . . e 
DROLNSMSA oh asSERRMEEE 2 n - : no evidence of tumor stain (fig. 5). Although previous 
Arteriovenous shuntingt .......... 4 0 reports have described hypovascular cystadenomas [7, 

TROT UO iosssuzaeskekRPA RE RD RR ar 15 (83) 3 13], this is only the second report of a hypovascular 

Associated areas of lucency ......... 15 (83) 2 cystadenocarcinoma [20]. 

Cd aan. tenen 3(17 ; While ultrasonographic characteristics of four cases of 
Hypervascular .................--. 10 (56) 2 cystadenoma have been described [21 ,22], this is the 
Moderately vascular............... 4 (22) 1 first report of sonographic findings in cystadenocarci- 
NuUbOVESCUIAP EE 4 (22) 1 noma. Features were similar for the two types of lesions. 





Note.-Data on 21 cases [6-20]. Numbers in parentheses are percentages. 
* Information not available in eight cases. 
T Information not available in seven cases. 


plasms. One patient had a preoperative diagnosis of 
ovarian cystadenocarcinoma (fig. 2). 

Tables 1 and 2 list angiographic findings in our series 
and in other published cases, respectively. Four of five 


Three neoplasms were located in the body of the pan- 
creas, two in the tail, and one in the head. They ranged 
from 7-23 cm in diameter (average, 14 cm). Each had 
sharply defined borders with marginal irregularities, cor- 
relating with grossly identified tumor lobulation (fig. 3). 
There was excellent posterior wall visualization and 
through-transmission in each case (fig. 6). Overall, the 
neoplasms tended to be relatively anechoic at low gain 
settings; however, septation was seen in all six cases 


t B 
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Fig. 3. — Cystadenocarcinoma in 49-year-old female. A, Transverse ultrasound scan (bistable technique) 2 cm below xiphoid showing complex 
pancreatic mass (black arrows) with septa (open arrow) and nodule of solid tissue medialy (white arrow). Borders are well defined but irregular. L = 
liver, S = spine. B and C, Celiac arteriogram, arterial phase (B) and venous phase C), showing large pancreatic mass with displacement and 
encasement of splenic artery and obstruction of splenic vein. Inferior portion of mass (w/rte arrows) is hypovascular; superior portion is hypervascular 
with neovascularity and irregular area of tumor stain (black arrows). Note large draining vein (open arrows). D, Bivalved gross specimen showing 
smooth lining and septation (open arrow). Superiomedial area of tumor excrescence (closed arrows) corresponds to areas of sclid tissue and 


neovascularity seen on ultrasonogram and arteriogram, respectively. 


and produced linear collections of echoes (figs. 2-4). 
Increasing gain settings resulted in irregular fill-in pat- 
terns which seemed to be related to the degree of 
internal septation and tumor excrescence (figs. 2 and 3). 
Two of the neoplasms had separate distinct areas of 
solid and cystic tissue (fig. 4). 


Discussion 
Cystic neoplasms of the pancreas are rare, comorising 
only 1295-1596 of all pancreatic cysts. They occur more 
frequently in females and, compared with conventional 
pancrea:ic adenocarcinoma, tend to arise at an earlier 
age [3-5 . In the series of Becker et al. [3], age range was 
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13-83 years for cystadenoma and 18-76 years for cystad- 
enocarcinoma. 

The clinical presentation of cystic neoplasms is non- 
specific. A palpable abdominal mass in a patient with 
long duration of symptoms and no history of traumatic 
or inflammatory pancreatitis is common [3]. Symptoms 
are related to pressure on adjacent organs. Associated 
biliary tract disease was noted in 12% of the cases 
reported by Becker et al. [3]. However, jaundice was 
unusual due to the relative infrequency of cyst origin in 
the pancreatic head. Although hemorrhage is not un- 
common in patients with pancreatic pseudocysts, only 
one case of bleeding has been described with a cystad- 
enoma [23]. Soloway [24] noted an unusually high inci- 
dence (40%) of associated malignant tumors in patients 
with cystadenomas. This had not been described previ- 
ously and was not mentioned in the extensive review by 





Fig. 5.—Hypovascular cystaden cercinoma in 35-year-old female. A and B, Celiac arteriogram. 
Arterial phase (A) shows displecerrent of splenic artery by hypovascular pancreatic mass. 
Encasement of lower pole spleniz vessels indicates direct invasion by contiguous tumor (closed 
arrows). Note encasement and ok e ruction of pancreatic vessels (open arrows). Venous phase (B) 
shows occlusion of splenic vein er large gastric varices in fundus (arrows). Superior mesenteric 
injection (not shown) showed displacement but no neovascularity or tumor stain. C, Posterior view 
of bivalved resected tumor (T) and .plsen (S) showing tumor invasion of spleen (arrows) and cystic 
neoplasm with internal septa and t mor excrescences. 


Becker et al. [3]. Only one of our patients develcped a 
subsequent unrelated neoplasm—a mucinous cystade- 
nocarc noma of the ovary. 


Pathol (gy 


Severa theories of the origin of cystic pancreatic 
neopksms have been described. It has been suggested 
that the lesions result from (1) displaced embryonic cells 
of the al mentary canal primordia; (2) neoplastic prolif- 
eraticr >f the pancreatic acinar epithelium; and (3) 
prolifa-a-ion of the pancreatic ductal epithelium [4]. The 
most common theory is that they result from neoolastic 
chang: cf the pancreatic ductal epithelium [25]. Cystad- 
enoca ci»omas quite likely are the result of malignant 
chang? n a previously benign cystadenoma [26, 27]. 
This taezry is supported by: (1) similarity of sites of 
origin. sex, and age distribution [27]; (2) coexistence of 
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benign and malignant areas in the same neoplastic cyst 
with a definite transition between the two [5]; and (3) 
development of cystadenocarcinoma in a benign cystad- 
enoma followed for several years [26]. 

Cystic neoplasms are most common in the body and 
tail of the pancreas and have a characteristic gross 
appearance [28]. They are round, lobulated, multilocu- 
lated cysts covered by a thin capsule. The cut sections 
usually have a honeycomb appearance with multiple 
small and large cysts and a variable amount of solid 
tumor (figs. 3 and 5). They usually contain serous or 
mucinous fluid. Diameter varies from a few centimeters 
up to 20 cm. 

The cysts are lined by a single layer of epithelium 
which may be flat, cuboidal, or columnar. The lining may 
be smooth or may be thrown into multiple papillary 
projections [4]. Differentiation between cystadenocarci- 
noma and multilocular cysts of the pancreas may be 
difficult or impossible [4]. Malignant change is deter- 
mined by the presence of invasion of the cyst wall, 
distant metastases, regional lymph node involvement, or 
histologic dedifferentiation [27]. 


Radiologic and Ultrasonographic Features 


Prior to the widespread use of angiography, radiologic 
features of cystic pancreatic neoplasms were nonspe- 
cific. Although a sunburst pattern of calcification (fig. 1) 
has been described as quite characteristic, it is seen in 
less than 1096 of cases [3, 28, 29]. Barium studies of the 
stomach, small bowel, and colon may show extrinsic 
displacement or invasion (fig. 3). 

The first description of the angiographic appearance 
of pancreatic cystadenoma was by Pyrah and Cowie in 
1957 [14]. Since that time, the arteriographic findings in 
only 18 cystadenomas and three cystadenocarcinomas 
have been published (table 2). Initially, both cystadeno- 
mas and cystadenocarcinomas were considered hyper- 
vascular neoplasms. However, four of the 18 reported 
cases of cystadenoma are hypovascular [7, 13]. The 
current case (fig. 5) is only the second reported arterio- 
gram of a hypovascular cystadenocarcinoma. Typically, 
both lesions tend to be hypervascular with enlargement 
of feeding arteries, neovascularity, and tumor stain. The 
degree of vascularity is related to the relative proportion 
of cystic to solid tumor (figs. 3 and 5). Mixed lesions 


Fig. 6.—Cystadenocarcinoma in 
82-year-old male. A, Transverse ul- 
trasound scan 2 cm below xiphoid 
showing sharply marginated com- 
plex pancreatic mass with irregular 
borders. Note central area of tumor 
excrescence (closed arrows) and 
septum (open arrow). K = kidney. B, 
Longitudinal scan 5 cm to left of 
midline showing enhanced echoes 
arising from septum at higher gain 
(closed arrows). Note good through- 
transmission and strong posterior 
wall echoes (open arrows). 


usually are hypervascular with scattered, irregular lucen- 
cies. Venous obstruction or encasement is common. 
Including the present series, contrast puddling and early 
venous shunting were seen in only five of the 25 arterio- 
grams. The current cases and a review of the published 
arteriograms (table 2) indicate that cystadenocarcinoma 
can be differentiated from cystadenoma only if metas- 
tases or invasion of contiguous organs are demonstrated 
(figs. 4 and 5). Arteriography is the most specific radio- 
logic procedure, and the diagnosis should be suggested 
in a majority of cases. 

In the case of a hypovascular pancreatic mass, confu- 
sion with pseudocyst may arise. Gray scale ultrasonog- 
raphy, or perhaps computed tomography [40], plays an 
important role in subsequent differential diagnosis (fig. 
3). A correct preoperative diagnosis was made in all 
three of our patients who had both ultrasonography and 
angiography. Wolson and Walls [21] described the ultra- 
sonographic features of three cases of cystadenoma. The 
lesions were sonolucent with good through-transmission 
and slightly irregular but well defined margins. Internal 
echoes frequently arose from septa. The sonographic 
findings in the present series are the first to be reported 
for pancreatic cystadenocarcinoma and did not differ 
from those of cystadenoma [21, 22]. The value of ultra- 
sonography was the identification of septa and the dif- 
fusely increasing irregular echo pattern at high gain 
settings (figs. 2 and 6). Although these findings are fairly 
specific for cystic neoplasms, a hemorrhagic pseudocyst 
might have a similar pattern. Although we have not had 
the opportunity to study a pancreatic adenocarcinoma 
with an associated pseudocyst, this combination has 
been reported [30] and probably would be impossible to 
differentiate from a cystadenocarcinoma. 

Most islet cell tumors are suspected clinically due to 
their hormonal activity. These lesions are usually small 
(1-3 cm) when studied angiographically and present no 
difficulty in differential diagnosis. Islet cell tumors which 
are endocrinologically quiescent frequently are large (6- 
20 cm) and hypervascular [31, 32]. These lesions may be 
confused with cystic neoplasms. Dilatation of feeding 
arteries, tumor blush, neovascularity, venous obstruc- 
tion, and early draining veins may be seen. Vascular 
displacement, lobulated contours, and lucencies within 
the mass (cystic spaces) are helpful differentiating fea- 
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tures suggesting cystic neoplasm. Gray scale ultrason- 
ography is useful in characterizing the lesion as solid 
and thus provides important information for preoperative 
differential diagnosis. 

Traumatic or postinflammatory pancreatic pseudo- 
cysts are easily differentiated from cystic neoplasms with 
current radiographic modalities. Plain films may show 
the typical small calcifications of chronic pancreatitis or 
curvilinear calcifications in the wall of the pseudocyst. 
The sunburst pattern seen in cystic neoplasms (fig. 1) 
has not been described with chronic pancreatitis or 
pseudocysts. Ultrasound examination of pancreatic 
pseudocysts usually demonstrates a unilocular, ane- 
choic (cystic) mass with good through-transmission and 
a strong posterior wall [33]. Although these lesions are 
usually completely cystic, occasionally they may be mul- 
tiloculated and contain debris, blood, or pseudoaneu- 
rysms which may produce internal echoes; thus they 
might be confused with a cystic neoplasm. Clinical 
features are usually helpful. Serial scans are important 
since pseudocysts are dynamic lesions and frequently 
demonstrate changes in size and structure. 

Endoscopic retrograde cholangiopancreatiography 
usually demonstrates the typical ductal changes of pan- 
creatitis; about 60% of pseudocysts communicate with 
the main pancreatic duct and are filled at the time of the 
study [34]. Although only a few such examinations of 
cystic pancreatic neoplasms have been described [35], 
the ductal changes of pancreatitis, with or without 
associated pseudocyst, and pancreatic carcinoma are 
well defined and should not present interpretative prob- 
lems [35, 36]. 

Pancreatic angiography is accurate in the diagnosis of 
pseudocysts. Typical findings are an avascular mass with 
vessel displacement, occasional occlusion or compres- 
sion of the splenic vein, and associated arteriographic 
changes of chronic pancreatitis [36, 37]. There is no 
dilatation of surrounding vessels, neovascularity, tumor 
blush, or contrast puddling. 


Treatment 


The importance of preoperative diagnosis and differ- 
entiation of cystic pancreatic neoplasms from posttrau- 
matic or inflammatory cystic lesions of the pancreas is 
manifested by the difference in surgical treatment of 
neoplastic and nonneoplastic cysts. Inflammatory pseu- 
docysts may be managed medically or treated surgically 
by internal drainage procedures [1, 38]. The treatment 
for cystic neoplasms is total surgical excision [3, 4, 39]. 
Drainage procedures are inadequate and may lead to 
recurrence or eventually to malignant change and metas- 
tasis. Cystadenocarcinomas typically are slowly growing 
neoplasms which metastasize late. Early diagnosis and 
resection usually result in cure or excellent survival. 
Occasionally, drainage procedures may be used for 
temporary palliation for unresectable cystadenocarci- 
noma [3, 27]. In one of our patients, a cystojejunostomy 
was used for temporary palliation, which resulted in 
reduction of size of the neoplasm and facilitated subse- 
quent surgical resection. 
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Lymphangiographic Changes after Radiation Therapy 


KJELL JONSSON,’ 2HERMAN |. LIBSHITZ,' AND 3ARBARA M. OSBORNE* 


Lymphangiographic appearance following radiotherapy is 
described in 21 patients with pre- and posttherapy lymphan- 
giograms. Following radiotherapy to normal lymphatics, de- 
crease in nodal size and lymph vessel caliber is noted uni- 
formly after 12 months. Before 12 months the development of 
these changes is variable and may not be seen, especially 
during the first several months. Following irradiation of abnor- 
mal lymph nodes, dilatation of the lymph vessels distal to the 
abnormal nodes may occur. These lymphangiographic find- 
ings can be related to histologic changes seen in lymph nodes 
after radiation therapy. 


Lymphangiography is a useful tool in evaluating the 
extent of malignant tumors before treatment and possi- 
ble recurrence of disease following treatment. It is im- 
portant to appreciate the alterations in the lymphatics 
caused by radiation therapy. This report reviews our 
experiences with patients who have had lymphangio- 
grams both before and at variable intervals after radia- 
tion therapy. 


Materials and Methods 


Twenty-one patients were identified who had lymphangio- 
grams both before and after radiation therapy. Three patients 
had two lymphangiograms after therapy and one had three. 
Patients who received cytotoxic medication were excluded 
since the lymph nodes can be affected by these medications. 
The average age at treatment was 43 years (range, 12-73 years). 
The length of time from radiation therapy to follow-up lymphan- 
giogram ranged from 3 to 106 months (average, 36 months). 
Eleven of the patients had lymphoma (eight Hodgkin's disease, 
three non-Hodgkin's lymphoma). Seven of the patients had 
squamous cell carcinoma of the cervix, and three had adeno- 
carcinoma of the cervix. 

The lowest radiation dose was 2,000 rad in two fractions of 
1,000 rad 32 days apart. The next lowest dose was 2,850 rad, 
given at 200 rad per day in 14 treatments over 19 elapsed days. 
All other patients received 3,000 rad or more. The highest dose 
was approximately 6,000 rad in patients with cervical cancer 
generally delivered in two radium insertions and 4,000 rad 
external beam therapy. 


Findings 
Pathologic Changes 


The effects of radiation on lymph nodes have been 
well described both in clinical situations and in carefully 
designed experimental studies in inbred mice [1]. The 
effects on lymph vessels in clinical situations have been 
less well defined. 

The fact that radiation in therapeutic doses results in 
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decreasec size of lymph nodes is explained by the 
radiosenstivity of the T and B lymphocytes of the lymph 
nodes. Ezperimentally, it has been shown that B cells 
are more radiosensitive and that B-dependen: areas in 
the lymp node become depleted more rapid y than T- 
dependent areas. Burge [2] corroborated this in a clin- 
ical study; he found that with increasing doses of radia- 
tion, the changes in the lymph nodes become more pro- 
nounced. At doses less than 1,000 rad, decreased cell- 
ularity əf the lymphoid follicles, B-dependent reas, was 
noted. These changes progressed at doses cver 2,000 
rad to ac ual disruption of follicles with the appearance 
of eosincphilic material between cells of germinal cen- 
ters. Lymph nodes exposed to over 4,000 rad 2ventually 
became hyalinized with fibrosis, particularly 1 radiation 
therapy oreceded the lymphadenectomy by several 
months. While we did not observe these extreme changes 
of compete fibrous replacement of nodes, irradiated 
nodes di4 show lymphoid depletion and some capsular 
fibrosis with a plasma cell infiltrate. Many of the irradi- 
ated lymph nodes show a decreased size and number of 
follicles. 

Presumably, failure to completely repopulate the 
lymph node accounts for the smaller size of nodes 
followinc irradiation. Experimental studies in mice [1] 
show hat T cell restoration from exogenots sources 
occurs earlier than B cell restoration, and it is not clear 
that B call restoration is ever complete. The-efore, the 
smalle -ollicles, B cell-dependent areas, in irradiated 
nodes may account in part for the smaller size of lymph 
nodes ir postirradiation lymphangiograms. The clinical 
study »f 3urge [2] showed the average follicular size was 
smalle- i^ irradiated notes. 

In normal lymph nodes which have been irradiated, 
the sebcapsular sinuses and deeper sinuses remain 
patent (fig. 1A). In tumor-bearing lymph nodes the first 
area involved with metastasis is the subcapsular sinus 
into which the afferent lymphatic channels crain. If the 
radiotherapy has eradicated the metastasis, depending 
upon the interval following irradiation, there is first 
tumor necrosis, then a xanthogranulomatous reaction, 
and finelly fibrosis marking the prior site of metastatic 
tumor “he fibrosis clearly obliterates the subcapsular 
sinus waere the metastasis was located (fig. 1B). Occa- 
siona y viable tumor will be found in such areas of 
fibross. pointing to the fact that fibrosis fcllows eradi- 
catior cf the tumor. This obstruction presumably causes 
dilata icn of afferent lymphatics due to increased resist- 
ance. 
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Fig. 1.—A, Irradiated lymph node containing no metastatic tumor. Subcapsular sinuses are patent (b/ack arrows). Lymphangiogram effect is seen in 
lower portion of photograph. Note hypocellularity and absence of follicles. Large subcapsular sinus with giant cell on either side (open arrows) is seen 
on left. H and E, x50. B, Lymph node from same patient cc ntaining metastatic embryonal carcinoma of testis which has been irradiated. Note residual 
fibrous tissue with obliteration of subcapsular sinuses (/a ge arrows) where metastatic tumor has been eradicated. Subcapsular sinuses are patent 
(small arrows ) where there had been no secondary deposits. Lymphangiogram effect is seen below this. H and E. x30. 
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Radiographic Changes 


Patients were divided into three groups: (1) normal 
pretreatment lymphangiogram and follow-up study at 
least 12 months after irradiation; (2) follow-up study less 
than 12 months after therapy (normal or abnormal pre- 
treatment nodes); and (3) abnormal nodes before ther- 
apy. 

The number of patients in the three groups is greater 
than 21 because of multiple postirradiation lymphangio- 
grams in three patients and because two patients were 
in both the second and third groups. 

Normal pretreatment nodes and follow-up study at 
least 12 months after irradiation. Ten of these 11 patients 
had decrease in the size of lymph nodes and lymph 
vessels on the follow-up lymphangiogram. The other 





Fig. 2.—30-year-old female with 
squamous cell carcinoma of cervix 
treated with two radium applications 
and 4,000 rad external irradiation. A, 
Nodal phase of normal pretreatment 
lymphangiogram (/eft) and lymphan- 
giogram 27 months after treatment 
(right). Nodes in irradiated field be- 
low lumbosacral junction are smaller 
after therapy. B, Vascular phase of 
pre- (left) and posttreatment (right) 
lymphangiogram. Caliber of channels 
in irradiated field has diminished. 


patient also had decrease in the size of the lymph nodes 
but showed dilatation of the lymph vessels immediately 
distal to a paraaortic lymph node biopsy. All of the other 
lymph channels were diminished in caliber. A typical 
example is shown in figure 2. 

Follow-up lymphangiogram less than 12 months after 
irradiation. The seven patients in this category were seen 
at 3, 4, 9 (two patients), and 10 months (three patients). 
The patient seen 4 months after irradiation is the only 
one in whom the nodes did not decrease in size. Another 
nodal area in this patient that was separately irradiated 3 
months earlier had decreased in size (7 months postirra- 
diation). In four patients no change was seen in the 
caliber of lymph channels (patients seen at 3, 4, 9, and 
10 months). The other three patients showed diminished 
caliber of the lymph vessels. A patient in whom the lymph 
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Fig. 3.—73-year-old female with squamous cell carcinoma of cervix 
treated with 3,000 rad *?Co radiation pelvis. A, Nodal phase of pretreat- 
ment lymphangiogram (/eft) and lymphangiogram 3 months after therapy 
(right) showing slightly smaller lymph nodes, particularly near pelvic 
wall, after therapy. B, Vascular phase of pre- (left) and posttreatment 
(right) lymphangiograms showing no change in lymphatic channels after 
therapy. 


nodes became smaller and the lymph vessels remained 
unchanged is shown in figure 3. 

Abnormal nodes prior to radiation therapy. Abnormal 
lymph nodes were identified in six patients. Five of these 
patients had the follow-up lymphangiogram more than 1 
year after irradiation. The sixth patient was seen 3 
months after irradiation and is the same patient included 
in the group above at 3 months. Decrease in lymph node 
size was noted in all six patients. The lymph vessels were 
not changed in caliber in the patient seen at 3 months. 
Of the five seen at least 1 year after irradiation, three had 
increased caliber of vessels distal to the abnormal nodes 
(fig. 4), no change was seen in one, and the lymph 
channels could not be evaluated in one. 


Discussion 


Experimental studies in laboratory animals have been 
performed to evaluate the response of lymph vessels and 
nodes to irradiation. These, however, have often been 
performed utilizing large single doses of radiation or a 
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Fig. 1.— 53-year-old male with Hodgkin's disease treated with °°Co 
irradiet 5n, 3,600 rad to paraaortic lymph nodes and 3000 rad to iliac 
lymph modes. Paraaortic nodes were treated 24 months before and iliac 
nodes Z7 mcnths before second lymphangiogram. A, Nodal phase of pre- 
(left) erd posttreatment (right) lymphangiogram. Abnormal node overlies 
transverse process of L5 and another is immediately above it. Other 
paraao tic nodes on right were also abnormal. Note uniform decrease in 
lymph rode size after therapy. B, Vascular phase of pre- (left) and post- 
treatment (night) lymphangiogram showing increased caliber of lym- 
phatic «hannels distal to abnormal nodes after therapy. 


few fractions in a short period of time. Lenzi and Bassani 
[3] irradiated the pelvis and paraaortic area of rabbits 
with 2,000-8,000 R, 500 R per day. One week after com- 
pletion of irradiation the lymph vessels were injected 
with latex, and a preparation of the lymphatics was ob- 
tainec. No alterations of the lymph vessels were noted 
after = 000 R. At 6,000 R there was no interruption of the 
lymph vessels, but some dilatation and varicosities were 
notec. Aiter 8,000 R the lymph vessels were tortuous 
and rgid and the varicosities were more evident but no 
disruption was noted. Uteri were examined in the same 
way following intracavitary radium treatment, and only 
with 3issue necrosis at a dose of 25,000-30,000 R was 
disruption of lymph vessels found. 

En«eset [4] performed a study in rats giving a single 
dose of 2,000 R to the right popliteal region; lymphangi- 
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ography was then performed at various time intervals. 
During the first 6-9 months following irradiation the 
lymph vessels were unaltered, but after 1 year they were 
constricted by scar formation in the irradiated field. The 
lymph nodes were smaller on the irradiated side from 2 
weeks following treatment when compared to the un- 
treated side. In a smaller group of rats treated with 
fractionated doses (600 R in five fractions), the results 
were Similar. 

Sherman and O’Brien [5] carried out a similar study in 
40 dogs. A control group and groups receiving 1,000 R, 
2,400 R, 3,000 R, and 3,600 R were studied. The 1,000 R 
group received a single treatment. The other groups 
received three equal fractions at weekly intervals. The 
lymphatic channels remained essentially unchanged in 
all but four animals. Rupture of the afferent lymphatics 
was noted at the junction of irradiated and nonirradiated 
tissue several months after treatment (one at 2,400 R and 
three at 3,600 R). The lymph nodes in the treated dogs 
all were smaller after several months. No animal showed 
evidence of lymphatic obstruction. 

Clinical studies describing the effects of radiation on 
the lymphangiographic appearance of vessels and nodes 
have in many cases been carried out without pretreat- 
ment lymphangiograms. In nearly all reports, decrease 
in size of the irradiated nodes was noted. No significant 
alteration in lymphatic flow was observed following ra- 
diation therapy in this series. There is general agreement 
that the usual therapeutic levels of radiation do not 
generally impede lymphatic flow [6-11]. However, others 
[11-13] have reported impaired lymphatic circulation, 
obstruction, and/or extravasation. 

We believe that at therapeutic doses, time rather than 
dose is the prime factor in the development of radiation 
change. Similar changes are observed at doses given 
clinically above 2,500 rad. After 12 months there is a 
generally uniform response, with decrease in the size of 
nodes and narrowing of the lymph channels. These 
findings agree closely with those of Sedgenidze and Zyb 
[14] who considered alterations in the inguinal, external 
iliac, and common iliac nodes in patients with pelvic 
malignancy in whom pre- and postirradiation lymphan- 
giograms were available. 

Our findings include six of seven patients in whom the 
lymph nodes were smaller within 12 months of treatment. 
In Our experience, decrease in lymph node size within 
the first year usually occurs in patients in whom opaci- 
fied nodes have been followed on postlymphangiogram 
radiographs. Sedgenidze and Zyb [14] saw change in 
only 17% of the nodal groups in the first 6 months and in 
73% between 6 months and 1 year. They also noted a 
dose dependency in the first year ranging from no 
change below 2,500 rad to changes in all nodes and 
vessels over 6,100 rad. In patients seen from 1 to 10 years 
after radiation therapy, narrowing of the vessels and 
decrease in the size of the nodes was seen in all patients 
receiving over 6,100 rad. Nearly 90% of the patients 
receiving 2,600-6,000 rad showed the same alterations. 
Below 2,500 rad only slightly more than half the patients 
showed these alterations. 

In abnormal lymphangiograms (lymphoma or cervical 
cancer metastases in this series), the pattern of devel- 


opment of postirradiation changes in lymph vessels is 
different from that in normal lymphangiograms. 

The lymph nodes decreased in size in the same time 
frame as in normal nodes, but the lymph vessel caliber 
appeared to be maintained or dilated in channels distal 
to the abnormal nodes when compared to pretreatment 
examinations. This may account for some observations 
of altered lymphatic flow previously noted. The explana- 
tion for this may in part be a larger volume of con- 
trast in the abnormal lymphomatous nodes leaving ves- 
sels with less contrast. 

Another factor probably of more importance is that 
subcapsular lymph sinuses in nodes containing meta- 
static malignancy become obliterated and/or scarred 
following irradiation. Obliteration of the subcapsular 
sinuses is usually seen in lymphoma, so that fibrosis 
following irradiation would also be expected. This ob- 
struction of the afferent lymphatics would cause dilata- 
tion distally. The subcapsular sinus usually remains 
patent following irradiation of normal nodes. 
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High-Dose Renal Pharmacoangiography in the Assessment of 
Hypovascular Renal Neoplasms 


VINCENT P. CHUANG? AND ANDREW M. FRIED' 


From 6% to 25% of primary renal carcinomas are either 
hypovascular or avascular and are the major source of false 
negative angiography. High-dose renal pharmacoangiogra- 
phy, a valuable adjunct to conventional angiography, com- 
bines a renal vasodilator, acetylcholine, with a high dose of 
contrast medium. High-dose renal pharmacoangiography im- 
proves the diagnosis of hypovascular mass by enhancement 
of tumor vessels, increase of tumor stain, and better opacifi- 
cation of main and collateral renal veins. During a 4 year 
period, 20 hypovascular renal neoplasms were studied and 
successfully diagnosed preoperatively by this method. 


Despite the advancement of renal sonography and cyst 
aspiration, renal angiography remains the most impor- 
tant tool for the preoperative evaluation of renal neo- 
plasms. This is largely due to its ability to demonstrate 
not only the presence of a neoplasm, but also the 
vascular anatomy, the presence of renal vein invasion, 
and the status of opposite kidney and liver. Several 
publications discussed the difficulties in angiographic 
diagnosis of avascular or hypovascular renal tumor [1- 
3]. This paper describes a refined angiographic method 
using the combination of a renal vasodilator and high- 
dose contrast medium to improve the diagnosis of the 
‘avascular’ mass. 


Materials and Methods 


A renal mass identified by intravenous urography is first 
evaluated by renal sonography. If the mass is cystic, a diagnos- 
tic cyst puncture under sonographic guidance is performed. If 
the mass is solid or of equivocal consistency, angiography is 
recommended. 

The angiographic approach to a renal mass used is shown 
diagrammatically in figure 1. Conventional renal arteriography 
uses 6-12 ml of 76% Renografin, depending on kidney size and 
arterial flow. The renal pseudotumors (e.g., column of Bertin, 
fetal lobulation, and regenerating nodule) which produce caly- 
ceal displacement on excretory urography are easily excluded. 
If a typical renal cyst is identified, the study is terminated; a cyst 
puncture is done at the request of the referring physician. A 
hypervascular mass obviously excludes a cyst. If the hypovas- 
cular mass is of uncertain nature, high-dose renal pharmacoan- 
giography is performed. The present series includes 20 cases. 

Acetylcholine (500 ug) is infused by hand through the renal 
artery catheter over a 1 min period, followed by a power-injected 
high dose of contrast medium (20-40 ml 76% Renografin). 
Tolazoline (25 mg) was used in earlier studies when acetylcho- 
line was not available. The injection rate for conventional renal 
arteriography is determined by test injection under fluoroscopy. 
Conventional arteriography then serves as a guide for selection 
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of the irjection rate for high-dose pharmacoangiography. The 
renal anerial flow frequently increases after acetylcholine infu- 
sion, recessitating a 1-2 ml/sec increase in the injection rate 
from the conventional study. A 4 sec injection is routinely used. 
Thus, a «icney which had a 6 ml/sec estimated renal flow in the 
convent omal study would require 8 ml/sec for 4 sec for high- 
dose pharmacoangiography, a total of 32 ml. The filming se- 
quence: are: two films per second for 3 sec, one film every 2 
sec for - sec, and one film every 3 sec for an additional 6 sec, a 
total of 13 sec coverage. Two-fold magnification was routinely 
used in Doth conventional angiography and high-dose pharma- 
coang cagraphy in the latter half of this study (nine patients). 
Celiac r hepatic angiography is also routinely performed to 
search or liver metastasis once a renal neoplasm is observed. 


Indications 


The ole of high-dose renal pharmacoang ography is 
the fu ther evaluation of mass deemed equivocal on 
conver tional studies. Certain signs on routine angiogra- 
phy ar» taken to be valid indications for the arbitration 
provided by the high-dose study. 

An unusually prominent artery circumscribing (fig. 2A) 
or traversing (fig. 3A) the otherwise hypovascular mass 
is viewed with suspicion. Inordinate crowding of other- 
wise rormal arteries at the junctional zone between 
norma renal parenchyma and mass (fig. 4A) likewise 
proms further study. Occasionally, normal renal par- 
enchy nea anterior or posterior to the mass may project 
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Fig. 2.—35-year-old female with one episode of hematuria. Nonmagnification technique. A, Selective conventional right renal arteriogram showing 
“avascular” mass on lateral aspect of right kidney. Unusually prominent arteries encircling superior and inferior borders of mass suggest this may not 
be benign cyst. B, Nephrogram phase showing excellent superior and inferior beaks. C, High-dose pharmacoangiogram showing increased density of 
entire mass (arrows) and subtle neovascularities throughout. Histologic diagnosis was well differentiated papillary adenocarcinoma. 





Fig. 3.— 52-year-old male evaluated for epigastric discomfort. Intravenous urogram revealed right renal mass. Magnification technique. A, Late 
arterial phase of conventional renal arteriogram showing beak at superior aspect of mass (closed arrow). Renal parenchyma (open arrows), not to be 
confused with tumor stain, projects into mass. Extension of several vessels into most distant border suggests that mass is solid tumor rather than cyst. 
B, Arterial phase of high-dose pharmacoangiogram showing enhancement of arteries surrounding and feeding mass. Puddling of contrast medium is 
seen at inferior aspect of mass (arrow). C, Late arterial phase showing increased tumor stain of entire mass (arrows), indicative of hypovascular renal 


cell carcinoma. Histological diagnosis was well differentiated renal cell carcinoma with necrosis. 


over it mimicking tumor stain or wall irregularity (fig. 
3A). High-dose pharmacoangiography will then demon- 
strate the density of this junctional area to be normal and 
equal to that of the remaining renal cortex (fig. 3C). 
Finally, nonvisualization of the renal vein or the sugges- 
tion of collateral venous channels on the conventional 
study raises questions which require further investiga- 
tion. 
Results 

Both qualitative and quantitative changes in the ap- 
pearance of a mass judged “avascular” on conventional 
studies may be effected by the use of high-dose renal 
pharmacoangiography. All are the logical sequellae of 
the alteration in the hemodynamics of the tumor pro- 
duced by this method. The high-dose study results in an 


increase in the number of vessels visible within the mass 
as well as improvement in the definition of those faintly 
seen on the standard study (figs. 2C and 3B). Enhance- 
ment in the tumor stain is appreciated as increased 
density of the mass in the nephrographic phase of the 
high-dose sequence (figs. 2C, 3C, and 4B). This phe- 
nomenon also allows clear definition of a significant 
cortical defect not identifiable on conventional angiog- 
raphy (figs. 5A-5C .). 

Two grossly different angiographic patterns were en- 
countered in our 20 patients; a solitary mass was seen in 
14 and an infiltrative mass in six. Quantitation of the 
changes in angiographic appearances of the tumors is, 
of necessity, somewhat subjective; the advantages 
gained by the use of the high-dose study are summarized 
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Fig. 4.—63-year-old asymptoma- 
tic male. Non-magnification tech- 
nique. A, Renal arteriogram show- 
ing “avascular” mass with thin rim. 
Several fine tortuous vessels are 
seen at junction between mass and 
remaining renal parenchyma which 
can easily be mistaken for interlo- 
bar arteries crowded and com- 
pressed by huge cyst. B, High-dose 
pharmacoangiogram showing mul- 
tiple fine tumor vessels and homo- 
geneous faint stain revealing "hy- 
povascular" mass. Histologic diag- 
nosis was well differentiated adeno- 
carcinoma with necrosis and hemor- 
rhage. 


in table 1. O the 14 solitary masses, seven showed 
substantially better visualization of the tumor vessels in 
the arterial phase, and eight substantially enhanced 
density of the tumor stain in the nephrographic phase. 
Of the six infiltrative masses, only one showed significant 
improvement of the tumor vessel, but four had improved 
tumor stain. 

A normal renal vein was seen in 12 of the 20 patients, 
obviating the need for cavography or renal venography. 
Of the eight patients who had no visualization of the 
renal vein, five had multiple collateral veins (fig. 5C). All 
five had tumor thrombus in the renal vein confirmed by 
either venography (fig. 5D) or subsequent surgery. Of 
the remaining three patients in whom neither renal vein 
nor collateral veins were seen, two had normal renal 
veins shown by subsequent venography; the other pa- 
tient had an infiltrative mass involving the entire left 
kidney and left renal vein. Of the 20 patients, 16 under- 
went surgical exploration; the remaining four patients 
did not have surgery due either to distant metastases or 
unresectable primary lesions. The angiographic predic- 
tion of patency or occlusion of renal vein by high-dose 
study was confirmed in all surgical cases. 


Discussion 


The incidence of avascular or hypovascular renal neo- 
plasms is 696-2596 [1-5]. The terms ‘‘avascular”’ or "hy- 
povascular’’ (mass) are not strictly defined in the litera- 
ture and the criteria probably vary from series to series. 
In the strictest sense, an “avascular” mass indicates a 
space-occupying lesion which has neither tumor vessels 





in the arterial phase nor tumor stain in the nephrogram 
phas». A truly avascular tumor seldom occurs. Instead, 
minute tumor vessels and a subtle tumcr stain are 
frequenly present, so that "hypovascular mass is a 
preferred term. Among these are completely solid renal 
cancers neoplasms with central necrosis, cancers grow- 
ing within the cyst wall, and, rarely, infiltrat ve tumors. 
Althoug^ nearly 100% diagnostic accuracy of renal an- 
giog-ap?»y has been described [6, 7], a mcre realistic 
8%-10% false negative rate has been reported [3, 8]. 

Renal angiography using a high dose of contrast 
med urm to opacify the renal vein after demonstration of 
a neopbsm has been described by many; the recom- 
mendec dose ranges from 20 to 60 ml [9-11]. However, 
this nehod has not been applied to the diac nosis of an 
avascula* or hypovascular neoplasm. The combined use 
of a rera! vasodilator and high-dose contrast medium to 
convert an avascular mass into a hypovascular mass is 
the maicr innovation of this study. With the high-dose 
technique, varying degrees of improvement n visualiza- 
tion of tumor vessels and tumor stain resultec in the 
majorit of solitary masses. With the infiltrative masses, 
less enaancement of tumor vessels was achieved in the 
arte ial phase, but the infiltrative nature was better dis- 
played n the nephrogram phase (table 1). 

Acetylcholine produced the largest increase in renal 
flow, best arterial dilatation, and the most marked in- 
creese in venous density among a group of renal vaso- 
dilators [12]. Its accumulation to toxic levels s prevented 
in the 13uman by circulation and tissue cholinesterase. 
Furthermore, a specific competitive antaconist to its 
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TABLE 1 


Quantitative Evaluation of High-Dose Renal 
Pharmacoangiography in Hypovascular Renal 


Masses 
f Nephro- 
Degree of kanane- Saphic 
Enhancement mant Enhance- 
ment 
Solitary masses: 
PUPS cone LAEPRAXe«dA 1 4 
i a ee ET 6 4 
o rsa ch cas. as praelia boy Oeics 4 4 
scat bond E E a 2 
Infiltrative masses 
dd V iss e bidaii 0 1 
OE eR Oe ee 1 3 
B ERG AERE ape de 2 2 
B DEERE TRE E TE 3 0 


Note.—++ and +++ indicate substantially better enhance- 
ment. 


cardiovascular effects, atropine, is available. Thus, ace- 
tylcholine is considered the most effective and safest 
renal vasodilator [12]. 

The prognostic significance of clinical, angiographic, 
and histologic findings in renal carcinoma has been 
extensively discussed [8, 13-16]. Although renal vein 
invasion seemed to have minor prognostic values in 


Fig. 5.— 62-year-old female with painless hematuria and history of ovarian carcinoma. Nonmag- 
nification technique. A, Conventional renal arteriogram showing prominent capsular artery (arrow) 
in lower lateral aspect of kidney. B, Arterial phase of high-dose pharmacoangiogram showing group 
of tumor vessels (arrows) and renal cortical defect. C, Nephrogram pnase showing abundant 
collateral veins (arrows). Renal vein is not seen, indicative of renal vein thrombosis. D, Renal 
venogram confirming renal vein thrombosis. 


some studies [15, 17], most showed that it carried an 
ominous prognosis [8, 13, 18, 19]. Preoperative recogni- 
tion of renal vein involvement greatly facilitates the 
planning of surgical approach [20]. Our surgeons re- 
quest this information routinely whenever surgery is 
contemplated. 

The collateral vein sign has been reported as a reliable 
indicator of renal vein invasion by a neoplasm, and high- 
dose contrast medium angiography has been recom- 
mended to replace selective renal venography [9-11, 21]. 
However, the reliability of this sign is questioned by 
Brindle [22]. In our series, the presence of collateral 
veins in conjunction with absence of the renal vein was 
highly significant; all five of such patients had proven 
renal vein tumor thrombus. High-dose renal pharma- 
coangiography makes it possible to omit renal venogra- 
phy and cavography. 
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Optimal Technique of Renal Arteriography in Living Renal Transplant 
Donors 


GARRY D. STRAUSER,' DEREK P. STABLES,’ AND RICHARD WEIL, III? 


Sixty consecutive living related renal donors were evalu- 
ated retrospectively with regard to the adequacy of their 
preoperative angiograms. Comparison of the original radio- 
logic reports and the surgical findings revealed no errors in 
the prediction of the number and length of renal arteries of 
the transplanted kidneys. The optimal arteriographic tech- 
nique is defined in the context of the information required by 
the surgeon: itis concluded that selective renal arteriography, 
although often advocated, is seldom necessary if the standard 
anteroposterior view of the abdominal aortic injection is sup- 
plemented by oblique and occasionally other views in se- 
lected cases. 


Definition of renal arterial anatomy before renal trans- 
plantation is of broad concern to radiologists, since 
many potential donors prefer evaluation in their com- 
munity hospital before referral to a transplantation cen- 
ter for surgery. Earlier authors advocated either trans- 
femoral [1] or translumbar [2] aortography, while more 
recently the need for selective renal arteriography [3, 4] 
of the donor has been stressed. Since no data were 
provided in support of any of these opinions, we re- 
viewed our recent experience. 


Subjects and Methods 


A consecutive series of 60 prospective renal donors, aged 18- 
58 years, underwent renal arteriography at the University of 
Colorado Medical Center or the Denver Veterans Administration 
Hospital between 1972 and 1977, prior to donation of a kidney. 
Donors whose arteriographic assessment was performed else- 
where and cadaver donors were excluded from this study. All 
examinations were performed by transfemoral catheterization; 
in all but one examination an aortic injection was filmed in the 
anteroposterior projection, with additional injections as re- 
quired (table 1). A straight no. 6.3 French polyethylene catheter 
with four side holes was positioned with its tip at the T12 level 
and 50 ml of meglumine/sodium diatrizoate was injected at 25 
ml/sec for 2 sec. Filming was performed at a rate of three films 
per second for 2 sec, one per second for 2 sec, and every third 
second for 6 sec with an injector delay to provide a contrast- 
free radiograph for subtraction. There were no complications of 
arteriography. 

The original radiologic report of each examination was com- 
pared to the surgical findings with respect to number of renal 
arteries, adequacy of renal arterial length, presence of renal 
arterial or adjacent aortic disease, and the presence of unsus- 
pected parenchymal disease. Data on the number of injections 
and other technical variables were obtained from the complete 
technical record of each examination. In addition, radiographs 
of 55 of the 60 examinations were retrospectively assessed for 
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adequacy of arteriographic technique, detection of unrecog- 
nizec reral arterial or parenchymal disease, and measurement 
of approximate renal artery length. 


Results 


There were 44 patients (73%) with bilateral single renal 
arter es, 13 patients (22%) with unilateral doubl2 renal 
artery Supply, and three patients (5%) with bilateral 
double renal arteries. In the 60 arteriography reports only 
two errors occurred. One plaque of renal ertery athe- 
rome was missed, which was not identifiable on retro- 
spective examination of the radiographs but was found 
at surgery. The other interpretative error was fa lure to 
recognize unilateral medial fibroplasia in one patient. 
While n> surgical confirmation was availatle (contra- 
latera! k dney donated), it was identified on retrosoective 
examinetion of the radiographs. There were no errors in 
the prediction of the number and length of renal arteries 
of the transplanted kidneys. Renal artery length from a 
retrospective review of 55 examinations is shcwn in table 
2, and use of contralateral posterior oblique Drojections 
is summarized in table 3. 


Discussion 


There are four objectives of preoperative arteriography 
performed on prospective living related rena! donors. 

Determination of arterial number. The complexity of 
rena! trensplantation is increased by arterial multiplicity 
[5]. The frequency of multiple renal arteries n the gen- 
eral population is 26% unilaterally [6, 7] and 6% [6] to 
8% [7] bilaterally, which is reason alone fcr preoper- 
ative arteriography. The slightly lower incidence of mul- 
tiple renal artery supply in this surgical series -eflects the 
bias introduced by rejection of some prospec-ive donors 
specifically because of renal arterial multiplic ty. 

The relative distribution of multiple renal arteries 
should be noted. Many surgeons will sacrifice a small 
upper polar artery, but anomalous lower polar arteries 
should aot be ligated because of the risk of ureteral 
ischemia [8]. 

Measurement of renal artery length. This important 
objective is often neglected. The requirements of safe 
ligation of the renal artery stump in the living doror and 
anastomosis without stricture in the recipient make a 2 
cm leng:h of main renal artery desirable; it is extremely 
difficult for the surgeon to work with less than 1 cm of 
rena! ar ery (fig. 1). This measurement is made to the 
first parenchymal or ureteral branch, since cepsu ar and 
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TABLE 1 
Injections Performed 


Injection No. 











Single aortic injection in anteroposterior projection 41(68) 
Additional aortic injections: 
One contralateral posterior oblique projection .... 14 
Two contralateral posterior oblique projections 
(different angles) is ioo sushi 1 
Bilateral posterior oblique projections ........... 0 
Repeat anteroposterior projection: 
With altered catheter position ................. 1 
With collimated magnification view ............ 1 
For Machine TANS iuseoduerszabktkibrhen eee d 1 
SIDES Lousacesedébirdexenps ex ehe eER EAR 18(30) 
Aortic injection and selective renal injection ........ 0 
Bilateral selective renal injections alone ............ T2)" 
TOR oes Seti Y pde ERROR inl 60 





Note.— Numbers in parentheses are percentages. 
* Previous incomplete examination performed elsewhere. 


TABLE 2 


Angiographic Measurement of Renal Artery 
Length 


Kidneys Exam- 


ind Kidneys Donated 


Renal Artery Length (cm) 


4T] courzosseixichs 2 0 
NOCT eae baa 12 4 
oe A ec inesset 96 51 

TOA 5.L cuori iaai 110 55 


Data from 55 examinations (110 kidneys) reviewed retrospec- 
tively. Angiographic measurements are uncorrected. 


TABLE 3 


Use of Contralateral Posterior Oblique 
Projections 


Oblique Projection Use Wo. Exam 


tions 

Unilateral oblique projection: 

Performed and desirable ......... 14 

Performed but superfluous ....... 2 

Desirable but not performed ...... 8 
Bilateral oblique projections: 

Padomed ioi ores RES 0 

Desirable but not performed ...... 1 
Oblique projections neither per- 
formed nor desirable ............... 30 

TOME Fee ee ee Plc ER 55 


Note. — Examinations reviewed retrospectively. 


adrenal branches can be ligated safely. The measure- 
ments in table 2 are only approximate. Precise measure- 
ment requires accurate visualization of the arterial ori- 
gin, allowance for aortic wall thickness averaging 1-2 
mm ([9]; H. W. Toll, personal communication), and cor- 
rections both for inherent radiographic magnification 
and for the usual foreshortening of renal artery course 
seen in the anteroposterior projection. If there is any 
doubt of sufficient arterial length, an additional aortic 
injection in the 45° contralateral posterior oblique pos- 
ture will project the renal artery roughly parallel to the 
plane of the film. 





Fig. 1.—Standard single aortic injection in anteroposterior projection 
adequately displaying bilateral single renal arteries. Since only 5 mm of 
left main renal artery (after allowance for aortic wall thickness and for 
radiographic magnification) were available, right kidney was accepted. 
Length of right main renal artery (9-10 mm) was acceptable, although 
inferior vena cava had to be retracted for access to artery. 


Unsuspected renal arterial or adjacent aortic disease. 
Particular attention should be paid to atheromatous 
plaques since their size is often underestimated at arte- 
riography [10-12]. A plaque at the origin of the left renal 
artery was completely missed in one of our patients 
examined only in the anteroposterior projection. Fortu- 
nately the vessel was of sufficient length to allow tran- 
section distal to the plaque, but we advise the routine 
use of a contralateral oblique projection for optimal 
visualization of a short renal artery in older transplant 
donors, particularly if there are atheromatous plaques 
elsewhere in the aorta. 

Small renal artery aneurysms [13], arteriovenous fistu- 
las [5], and mild medial fibroplasia [13] do not prevent 
transplantation, but their presence should be recognized 
and their extent carefully evaluated. One of the two 
interpretative errors in this series was a failure to recog- 
nize unilateral medial fibroplasia. The subsequent dona- 
tion of the contralateral kidney violated the principle that 
the donor should retain a normal kidney. Fortunately, 
this avoidable error was mitigated by the age of the 
donor, since medial fibroplasia seldom progresses after 
the age of 40 [14]. 

Unsuspected parenchymal disease. This also should 
be sought, although it is rarely found if the previous 
urographic study is of good quality. However, renal cell 
carcinoma is sometimes detected at arteriography per- 
formed for other reasons [15]. The consequences of 
transplanting this tumor into an immunosuppressed pa- 
tient can be disastrous [16]. 

Our data show that the arteriographic technique used 
was adequate to achieve the objectives outlined above. 
A single high abdominal aortic injection filmed in the 
anteroposterior projection was sufficient in 68% of this 
series (table 1). A single 45° contralateral posterior 
oblique injection was the most helpful additional maneu- 
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Fig. 2.—A, Anteroposterior projection unreliable for assessment of 
number of left renal arteries. There is either right double artery supply 
with early bifurcation of lower artery or triple renal artery supply. B, 45* 
right posterior oblique view displaying superior mesenteric artery sepa- 
rate from two left renal arteries, each with adequate length for grafting. 


ver used to further study one kidney in another 25% (fig. 
2). Even though no errors in prediction of arterial number 
and length occurred, the retrospective analysis of the 
radiographs (table 3) showed that an additional oblique 
projection was not used with sufficient frequency to 
ensure absolute confidence in every examination. If 
there is any doubt about renal arterial anatomy, a 45° 
oblique injection should be added to study one or occa- 
sionally both kidneys. In one instance a second contra- 
lateral posterior oblique injection was made at a 20° 
angle to resolve persistent uncertainty about arterial 
multiplicity. 

Other additional injections are seldom required. Re- 
positioning of the aortic catheter with the tip just above 
the aortic bifurcation is useful to confirm an unusually 
low anomalous lower polar artery origin (fig. 3). A coned 
magnification view of an aortic injection performed early 
in this series yielded no additional information and 
cannot be recommended for evaluation of arterial num- 
ber and length; there would be a place for magnification 
technique in conjunction with selective renal injection if 
a small arteriovenous malformation or a tumor were 
detected. Photographic subtraction can provide a 
clearer view of the proximal renal artery overlying the 
spine and might be used occasionally in conjunction 
with an additional injection in the oblique projection. 

Our use of selective arteriography in only one exami- 
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Fig. ¢. - A, Standard high abdominal aortic injection showing delayed 
appearance »f nephrogram in medial aspect of left lower pola which may 
be supp ied »y vessel arising from region of aortic bifurcatiom. B, Second 
injection wita catheter tip just above aortic bifurcation displaying anom- 
alous le*tdower polar artery originating from right commor iliac artery. 


nation zontrasts with earlier opinions, offered without 
tabulated data, on the necessity for routine selective 
technique 3, 4]. Even our one such examination was 
atypica ia that the patient had undergone ir complete 
artericcraphy at another hospital; while the use of selec- 
tive cathetarization was logical for the repsat study, 
review of the previous examination gave every reason to 
believe :h3t additional aortic injections in oblicue projec- 
tions ceu d have provided the necessary information at 
that tine. The routine use of selective arteriography in 
additior t» aortography would prolong catheter time and 
increase pétient irradiation; since there is an assoc ation 
betwe2 1 catheter time and incidence of femcral artery 
occlusion [17], the risk of the examination would proba- 
bly be imc eased. The use of selective renal arteriography 
alone cam lead to serious errors in interpretation by 
inexper e iced observers (fig. 4). 
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Fig. 4.—A, Bilateral selective renal arteriography performed at another 
hospital without aortography and interpreted as showing bilateral single 
renal arteries. Incomplete vascularization of left lower pole indicates 
presence of second left renal artery. Irregularity of upper left renal artery 
simulates medial fibroplasia. B, Subsequent aortography confirming 
double left renal artery supply (arrow). Normal appearance of upper left 
renal artery indicates that irregularity on previous selective study was 
due to standing waves rather than medial fibroplasia. 
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Complications in Expanded Polytetrafiu 3roethylene Arteriovenous 
Grafts: An Angiographic Study 


PAUL LEMAITRE,' SEAN O'REGAN,''? MILTON H=RBA,? AND MICHAEL KAYE' 


Expanded polytetrafluoroethylene grafts were used for cre- 
ation of arteriovenous shunts in 35 patients on chronic hemo- 
dialysis. When flow studies or mechanical factors indicated 
abnormal flow in the graft, angiography was performed. De- 
tection of venous backflow or obstruction, arterial stenosis, 
aneurysm formation, or graft kinking facilitated correction and 
thus salvage of the grafts. 


The repeated access to the circulation required for 
regular hemodialysis therapy necessitates the creation 
of an arteriovenous communication. The Brescia-Cimino 
forearm fistula is generally accepted as the most desira- 
ble vascular access. However, alternative means are 
necessary for patients with inadequate superficial ves- 
sels due to constitutional, pathologic, or other reasons. 
While the Sparks mandrill [1, 2], Dacron velour [3, 4], 
and saphenous vein grafts [5, 6] have enjoyed limited 
success, the bovine carotid artery heterograft [7, 8] is 
more commonly used. Nevertheless, infectious, throm- 
botic, and vascular complications of the bovine graft 
have led to the investigation of the use of polytetrafluo- 
roethylene vascular prostheses [9]. This report deals with 
the angiographic demonstration of the vascular compli- 
cations observed in a series of polytetrafluoroethylene 
grafts and of the outcome of surgical repair. Our purpose 
was to anticipate any possible problems and avoid graft 
loss. 


Materials and Methods 


The polytetrafluoroethylene (Impra) had an internal diameter 
of 6 mm. These were implanted as straight grafts from the radial 
artery to the antecubital vein in 13 patients or as loop grafts 
from the brachial artery to an antecubital vein in 22 patients. 
Angiography was performed in all grafts which appeared clini- 
cally abnormal. Abnormal graft hemodynamic measurements 
(blood flow and intragraft pressure) [10] also led to radiologic 
investigation. 

A 19 gauge scalp vein needle was inserted into the graft, and 
10-20 ml of methylglucamine diatrizoate 3096 or 6096 was in- 
jected manually. Either a single spot film or multiple timed- 
sequence films were obtained. The arterial anastomosis was vis- 
ualized by the antegrade flow of contrast material drug external 
compression of the venous outflow from the graft. Moderate 
burning pain in the arm and hand lasting less than 1 min during 
retrograde arterial flow was the only complication of the proce- 
dure. 
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Results 
Norrrz | srafts 


A normally functioning graft displays no mural or 
anastamotic irregularities. The straight graft has no 
anglec cends to obstruct blood flow. The loop graft has 
a gerarcus, gradually looped portion which prevents the 
kinkin3 :^at might result from a more narrow, hairpin 
turn. 


Venous Backflow 


Fou patients developed prolonged forearm edema. 
This z5mplication occurred only in loop grafts. Angiog- 
raphy ~evealed retrograde blood flow in forsarm veins. 
These patients’ veins were apparently unable to fully 
accommodate graft blood flow, which led to rapid edema 
formaion. The edema in all cases gradually remitted as 
venous channels dilated or after arterial banding in one 
case c=creased blood flow. 


Veno-rs Obstruction 


Posthrombectomy angiography was performed in 
eight pa ients with graft thrombosis. In six cases severe 
stenosis at the venous anastomosis was demonstrated 
as tha p imary cause of graft clotting (fig. 1). Two other 
patiews with reduced graft blood flow were found to 
have sx -'insic compression of the distal ends of the 
polyte refluoroethylene grafts. In one case, a fibrous 
band sicnificantly reduced the caliber of the graft. In the 
other patient, large organizing thrombus resulted in 
compsession of the distal end of a loop graft 2 months 
after i np antation. 

Intg aft hypertension and false aneurysm formation 
promrted angiography of another graft. A segment of 
basil c v3in several centimeters beyond the venous anas- 
tomces was noted to be narrowed (fig. 2). Pressure 
meas. rements above (70 mm Hg) and belcw (100 mm 
Hg) the stenotic site demonstrated its hemodynamic 
impor amce. 


Arterz/ stenosis 


Poc »lood flow in a straight graft was evaluated by 
brach al arteriography after antegrade injection of con- 
trast raedium into the graft failed to reveal graft-venous 
anas?emotic stenosis; injection with distal venous 
comp ession demonstrated stenosis of the artery graft 
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Fig. 1.—Stenosis of graft-vein 
anastomosis (arrow) with retro- 
grade venous flow. 


Fig. 2.— Retrograde filling of ve- 
nous drainage system due to prox- 
imal venous stenosis (arrow). 


anastomosis with failure of opacification of the proximal 
radial artery (fig. 3). Revision of the arterial anastomosis 
was rejected because of the probable development of a 
steal syndrome across the palmar arch. Therefore, the 
graft was ligated. 


Aneurysm 


Three patients developed false aneurysms in the 
grafts. Most were small and were thought to be due 
either to poor hemostasis at the needle sites following 
treatment or to repeated punctures at the same site in 
consecutive dialyses. In addition, two of these three 
grafts had high intragraft pressures which may have 
contributed to the formation of the aneurysms. In one 
graft, the aneurysm enlarged to a precarious size (fig. 4) 
and the graft was removed. The other two grafts continue 
to be used as access for hemodialysis with care being 
taken to avoid the microaneurysms during needle inser- 
tion and to insure adequate maintenance of hemostasis 
after dialysis. 

One patient developed a false aneurysm at the venous 
anastomosis after an infection; it was repaired after 
antibiotic therapy. However, 6 weeks later the patient 
had a pulsatile 2 cm mass at the proximal end of the 
graft. Angiography demonstrated a false aneurysm at the 
arterial anastomosis (fig. 5) and a stenosis at the venous 
end of the graft. Presumably the venous stenosis re- 
sulted in graft hypertension and in subsequent rapid 
expansion of a small defect at the proximal end of the 





Fig. 3.—Stenosis of arterial- 
graft anastomosis. Flow is pro- 
vided by ulnar artery via palmar 
arch. Lucency in graft may be due 
to localized thrombus. 


graft. After surgical repair, no further problems have 
been encountered. 

Postanastomotic venous dilatation occurred in two 
straight grafts. The nearly right-angled venous anasto- 
mosis in these grafts resulted in a high pressure pulsatile 
flow against the thin-walled expansile vein, leading to 
dilatation. The lack of progressive enlargement obviated 
the need for surgery. 


Graft Kink 


Graft hypertension and a small pulsatile focal enlarge- 
ment of the arterial graft limb prompted angiography in 
one patient. It showed a kink at the bend of the loop (fig. 
6) as well as a small false aneurysm on the arterial limb. 
The kink was responsible for a marked pressure differ- 
ence between the proximal and distal limbs and probably 
resulted in the development of the false aneurysm noted. 
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Fig. 4.—False aneurysm (arrow) on arterial limb of 
loop graft. 


The graft was not repaired; instead a needle was inserted 
in the venous limb, since the graft pressure on that side 
was such that microaneurysm formation could be 
avoided by careful needle technique. Blood flow was 
adequate for hemodialysis. 


Discussion 


The Brescia-Cimino fistula is considered the most 
suitable form of circulation access in hemodialysis pa- 
tients. However, with the increasing longevity of these 
patients, the finite survival of this fistula has led to new 
methods of circulation access. The loss of superficial 
veins due to fistula thrombosis and to multiple access 
site procedures has posed major problems in the devel- 
opment of vascular access with flow sufficiently high to 
sustain dialysis. Bovine carotid heterografts, though 
providing useful access, are often associated with 
thrombosis, infection, aneurysm formation, and steal 
syndromes [7]. Also, the dense fibrous adhesion of the 
graft to subcutaneous tissues often causes difficulties 
when surgical revisions are attempted [11]. Other allo- 
and autografts have similar disadvantages. However, the 
limited experience with expanded polytetrafluoroethyl- 
ene grafts has been more encouraging. The lack of 
severe perigraft fibrosis has allowed for surgical revision 


Fig. S— -alse aneurysm (arrow) 
at artere g eft anastomosis. 


Fig. €. —Kink (arrow) obstruct- 
ing flow n oop graft. 





when ndicated by angiographic demonstration of cor- 
recta» e abnormalities [12]. Also graft removal when 
indicasxec has been easily accomplished, thus allowing 
for fur her graft insertion on the same forearm. 


820 


When polytetrafluoroethylene grafts became readily 
available, they were used in patients who would other- 
wise have had bovine grafts. After slightly more than 1 
year, we have gained appreciable experience in the 
various complications to which this prosthetic material 
is prone. False aneurysms, stenosis at anastomotic sites, 
thrombosis, infection, kinks, and venous backflow have 
been observed. Because of the paucity of available veins 
in many patients, salvaging defective grafts is of critical 
importance. When definitive assessment of graft func- 
tion was not possible by noninvasive means, angiogra- 
phy often identified the causative abnormality. As a 
result, many grafts have been salvaged and the patient 
morbidity and mortality associated with circulation ac- 
cess has decreased. 
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Complication Rate with Sup ne Phlebography 


MARC N. COEL' AND WINIFFED DODGE? 


The incidence of complications following supine phlebog- 
raphy was studied in 109 patients (142 legs) retrospectively 
and 89 patients (106 legs) prospectively. Virtually all patients 
had some discomfort during the procedure, while three pa- 
tients had delayed pain for up to 4 days following examination. 
Three patients developed hives, one of whom also had bron- 
chospasm. There were two cases with subcutaneous extrav- 
asation. The shorter endothelial contact time of supine phle- 
bography compared to the semiupright technique might ex- 
plain the reduced incidence of pain. 


The lower limb phlebogram remains the definitive diag- 
nostic procedure for evaluating venous disease of the 
legs. Few studies [1-3] have documented the incidence 
of side effects. While most lower limb phlebograms are 
performed using the upright technique [1, 2, 4, 5] we 
have been impressed by the low incidence of complica- 
tions associated with machine-injected supine phlebog- 
raphy [6]. 


Materials and Methods 


All patients were examined at the Veterans Administration 
Hospital, San Diego, using the supine technique. Scalp vein 
needles (18-21 gauge) were inserted in a superficial vein in the 
foot, with tourniquets on the ankles and thighs; 95 ml of 76% 
meglumine diatrizoate (Renografin-M-76, Squibb) were ma- 
chine injected at a rate of 1-2 ml/sec. The injection lasted 
approximately 45-90 sec. Immediately after injection, the con- 
trast media was flushed from the veins by a continuous drip 
infusion of 250-500 ml 5% dextrose in water. Bilateral exami- 
nations were performed simultaneously with two injectors and 
a total of 180 ml of undiluted contrast medium. 

For the retrospective study, the charts of all patients who had 
undergone phlebography during 1975 and 1976 were reviewed. 
There were 109 patients and 142 legs examined; 33 patients had 
both legs injected simultaneously. Notes made by the physi- 
cians and nurses were reviewed. It is customary at this institu- 
tion for nurses to include spontaneous comments from patients 
about how they feel as well as responses to direct questioning. 

All patients studied during 1977 were prospectively followed 
by the angiographic physicians and nurses. The 89 patients 
were directly questioned about their sensations during and 
immediately after the examination and each day for 2-3 days. 
Objective signs and symptoms were also recorded (i.e., bron- 
chospasm, hives, or swelling). Fifty-four outpatients were ex- 
cluded from the study because of lack of follow-up. None had 
immediate reactions. 


Results 


Of the 109 patients retrospectively studied, two com- 
plained of pain for 1 and 2 days, respectively, after the 
phlebogram. One had deep venous thrombosis shown 
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on tha iritial study, while the other had severe vericosi- 
ties. Neither had a repeat venogram, although the patient 
with war cosities did have multiple other venous and 
arteri@ studies without incident. One patient with a 
norma venogram developed hives and itching at the 
concision of the study and was treated with 50 mg 
dipherhydramine hydrochloride (Benadryl) with relief of 
sympterrs and signs. Thus three complications were 
recordec on the 142 legs studied for an incidence of 
2.196. 

In We group studied prospectively, there were five 
completions in the 89 patients (5.6%) and 106 legs 
examine1 (4.7%). One patient with deep venous :hrom- 
bosis developed bronchospasm and hives. H2 was 
treatec with 0.2 ml subcutaneous 1:1,000 mg epineph- 
rine (C002 ug) and 50 mg intramuscular Benadryl. One 
other pa ient developed hives and was treated with Bena- 
dryl. here were two instances of extravasation; one 
causee an 8 x 15 cm slough of skin. This was Fealing 
when ‘he patient died of a myocardial infarction 2 weeks 
later. ns fifth patient had leg pain for 3 days fol owing 
the intial examination. A repeat venogram on the third 
day was normal, as was the initial study. The pain re- 
ceded on the fourth day after the initial study. There was 
no new symptomatology following the second examina- 
tion. 

Pair response recorded during the study renged from 
virtualy absent, to mild flushing and warmth, to severe 
leg pan Of the prospectively studied patients, 4€ (55%) 
had melc to moderate discomfort during or immediately 
after tae examination, and 40 (45%) had severe discom- 
fort. 

Of me 248 legs examined, only 126 were normal 
(50.8%). Deep vein thrombophlebitis accounted for 98 
cases 133.5%), slightly higher than in a prev ous series 
[2]. There were 12 cases with varicosities, aad 12 with 
changes compatible with previous thrombophlebitis 
(postanlebitic syndrome) [7]. One patient hac traumatic 
venous Cisruption, and one had a venous melformation 
of the “oot. 


Discussion 


Phie2cgraphy has had a resurgence with the recent 
empkesis on complications of long-term anticoagulation 
[8]. Venegraphy remains the standard by which other 
techriques, notably isotope studies, are judged. Many 
hospitals do not have isotope venography and rely on 
contrast phlebography. 

The risk inherent in phlebography is almost totally 
relatec to the contrast media and includes pain, skin 
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necrosis, allergic reactions, bronchospasm, and anaphy- 
laxis. Pulmonary embolization is a theoretical risk, but 
has not been reported in the English literature. 

Bettman and Paulin [1] found a direct relationship 
between the incidence of adverse reactions and the 
concentration of contrast medium. Although we used a 
higher concentration of contrast medium, (76% com- 
pared to 45%) the incidence of allergic side effects was 
comparable in the two studies. They reported a 1.5% 
incidence, while we found a 3.8% incidence (0.9% ret- 
rospective group, 2.8% prospective group). The delayed 
reaction, late pain, was considerably less frequent in our 
study; it occurred in 1.5% of our patients (1.2% of the 
legs examined) compared to 7.5% in the series of Bett- 
man and Paulin [1]. We hypothesize that the lower 
sodium content of the contrast medium (Renografin-M- 
76) used in this study (0.04 mEq/ml compared to 0.16 
mEq/ml) might be a factor in the lower reaction rate. 

Differences in examination technique may also con- 
tribute to this discrepancy. The contrast medium is in 
contact with the endothelium for considerably less time 
using the power-injected supine technique than the more 
static upright technique. This may prevent the local toxic 
changes which have been experimentally demonstrated 
[9]. It is possible that the combination of dilute contrast 
medium and the supine injection technique may further 
reduce the rate of adverse reactions to the minimum 
level of generalized systemic reactions (1/10,000) [10]. 

Additional technical factors must be taken into ac- 
count. Extravasation may occur and cause skin necrosis. 
Gothlin [11] reported extravasation rates of 78% with 
steel needles and 4.5% with plastic cannulas. In our 
experience, both rates seem unusually high. Our filming 
technique almost always shows the feet, but using steel 
needles (butterfly scalp vein needles) we have had only 
two documented cases of extravasation (1.8%). 
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Flow-directed Balloon Catheterization for Aortofemoral Arteriography 
Using the Axillary Artery Approach 


EDWARD BUONOCORE' AND THC MAS P. LYNCH' 


An axillary artery approach is occasionally necessary in the 
evaluation of the abdominal aorta and peripheral arteries in 
patients with severe and complicated arteriosclerotic disease. 
Difficulty may be encountered in directing the catheter into 
the descending aorta in patients with extremely tortuous and 
elongated aortic arches. Use of flow directed angiographic 
balloon catheters has made abdominal, pelvic, and lower ex- 
tremity arteriography readily obtainable using an axillary 
approach when other methods failed and translumbar aortog- 
raphy was considered hazardous. This might be particularly 
useful in patients with high abdominal aortic occlusions, in 
anticoagulated patients, in patients with abdominal aortic 
grafts, and in some patients with small aortas displaced to the 
right. 


Newer surgical vascular techniques have extended the 
usefulness of arteriographic examinations in patients 
with advanced obliterative arteriosclerotic disease. 
These patients often challenge the angiographer's tech- 
nique, since distal abdominal aortic and iliac disease 
often exists and precludes catheterization from the fem- 
Oral arteries. 

Translumbar aortography may be difficult or hazard- 
ous in patients with proximal abdominal aortic occlu- 
sions, small abdominal aortas displaced to the right, in 
patients with abdominal aortic grafts, and in patients 





Fig. 1.—Berman double lumen balloon catheter. Balloon is 
inflated with 1.25 ml of gas (preferably carbon dioxide) to achieve 
flow direction capability. 
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receiviag anticoagulants or in whom bleed ng is sus- 
pected  mtroduction of catheters through axillary or 
brachiél arteries may be necessary for study of the 
abdorwnal aorta and its tributaries in these situations. 
On cccesion, markedly tortuous elongated thoracic 
aortic arches may render catheterization of ths descend- 
ing thcracic aorta difficult, time consuming, or virtually 
imposs b e despite the use of deflectors. Th s dilemma 
has lead to the use of flow-directed gas-filled balloon 
catheters (Berman angiographic balloon catheter, Extra- 
corporsa Medical Specialties, Inc., King of Prussia, 
Penn. 19496) to facilitate the placement of catheters 
from t= upper extremities into the abdomina aorta. 


Technique 


Initial the flotation catheter technique was used only 
in patients in whom it was impossible to position a 
standard vascular catheter from the upper extremity into 
the descending aorta because of tortuosity of the aortic 
arch. Late y we use this technique as the method of 
choice | catheterization of the descendin3 thoracic 
aorta could not be achieved, the arterial catheter was 
replaced 2v a sleeve introducer (Cordis Co., Miami, Fla.) 
using standard Seldinger technique. An angiographic 
balloor catheter (fig. 1) is introduced into tre thoracic 
aorta tareugh the sheath and directed into the aortic 





Fig. 2. - Case 1. Aortogram after flotation of catheter into the distal 
aorta demonstrating complete occlusion of the aorta (arrow) below level 
of inferior mesenteric artery. 
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Fig. 3.—Case 2. A and B, Retrograde injections of each femoral artery demonstrating severe occlusive disease. Retrograde catheterization was not 
possible despite extensive manipulation. C, Abdominal aortogram through flow-directed balloon catheter. Injection rate was 20 ml/sec for a total of 40 


ml. Aorta is patent with severe occlusive disease of common iliac arteries. 


arch. The balloon is filled with 1.25 ml of carbon dioxide, 
using an accompanying syringe which safeguards 
against overdistention of the balloon. The balloons have 
never ruptured with only single usage and proper care 
against overdistention. Even in case of rupture, carbon 
dioxide escape would not be hazardous because of its 
solubility. 

With easy manipulation, arterial flow directs the cath- 
eter tip into the descending thoracic aorta. With further 
gentle manipulation, the catheter is advanced into the 
abdominal aorta below the renal arteries. The balloon is 
deflated, and abdominal angiography is performed using 
a pressure injector and a seriographic changer. 

The no. 8 French catheter 110 cm long allows a 
maximum injection rate of 27 ml/sec with generated 
pressure of 56 kg/cm?. The no. 7 French catheter 90 cm 
long allows a maximum flow rate of 20 ml/sec with 
generated pressure of 49 kg/cm*. The balloon catheters 
have multiple side holes in two opposing rows. Filling of 
the balloon with radiographic contrast medium or saline 
is inadvisable. The flow-directed capabilities are lost with 
the denser media and the liquid cannot be withdrawn. A 
Swan-Ganz pulmonary angiogram catheter (Edwards 
Laboratory Div., American Hospital Supply Corp., Santa 
Ana, Calif. 92711) may be used. We have found this 
catheter to be more supple, and the permissible injection 
rates are slightly lower. 

In our patients, only the axillary artery has been used 
for catheter introduction. Catheter sizes have been re- 
stricted to nos. 7 and 8 French. The sleeve introducer 
has been very effective to allow easy introduction of the 
catheter into the axillary artery and protected the punc- 
ture site from undue trauma caused by catheter manipu- 
lation. None of our patients has had an acute thrombosis 
or late neurologic sequelae. 


In one patient with a severely tortuous atherosclerotic 
right subclavian artery, the balloon catheter could not be 
negotiated into the thoracic aorta. In all patients careful 
manipulation is required; however, the blunt closed-end 
soft tip of the balloon catheter is less likely to damage 
the arterial intima than standard catheters. 


Illustrative Case Reports 


Case 1 


A 51-year-old male had an aortofemoral graft for treatment of 
severe occlusive disease of the distal abdominal aorta. On 
examination, femoral pulses and the left axillary pulses were 
not palpable. An angiographic catheter was introduced into the 
ascending thoracic aorta using standard Seldinger technique 
through the right axillary artery. Despite multiple attempts with 
various guide wires and catheters, catheterization of the de- 
scending thoracic aorta was not achieved. The angiographic 
catheter was replaced by a sheath introducer system, and a no. 
7 French multiholed balloon catheter was inserted into the 
thoracic aorta. After inflation of the balloon, the catheter was 
easily directed into the descending aorta with minimal manipu- 
lation. Supine angiography was performed after pressure injec- 
tion of contrast material at the maximum rate of 20 ml/sec for a 
total of 40 ml. Complete occlusion of the abdominal aorta below 
the origin of the inferior mesenteric artery at the site of previous 
graft was identified (fig. 2). 


Case 2 


A 70-year-old male was admitted for evaluation claudication. 
Attempts at catheterization of the abdominal aorta through the 
femoral artery were not successful because of severe arterio- 
sclerotic narrowing of the proximal common iliac arteries (figs. 
3A and 3B). Using the same technique as described for case 1,a 
balloon catheter was introduced into the abdominal aorta, and 
serial films were made after pressure injection of contrast 
material. The iliac arteries were patent; however, there was 
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severe atherosclerotic narrowing with irregularity of the mid- 
common iliac arteries (fig. 3C). 


Case 3 


A 63-year-old male had an abdominal Y graft for severe 
atherosclerotic disease of the distal abdominal aorta and com- 
mon iliac arteries. One year later he had signs of occlusion of 
the right limb of the graft, confirmed by surgical femoral arteri- 
ography. Surgical replacement of that portion of the graft was 
accomplished. Immediately after surgery, right pedal pulses 
were not palpable and the left pedal pulses were diminished. 
The patient had been receiving anticoagulants, and bleeding 
from the graft was suspected. 

Because of the presence of the abdominal aorta graft, anti- 
coagulation, and suspected bleeding, translumbar aortography 
was considered hazardous. An axillary insertion of a catheter 
for visualization of the abdominal aorta and its branches was 
considered the best technique to determine graft patency. In 
this patient, additional assistance of a deflector wire system was 
necessary. In combination with the inflated balloon catheter, 
the abdominal aorta was readily entered. An embolus in the 
right popliteal artery was found, while both limbs of the graft 
were patent (fig. 4). 


Discussion 


The use of flow-directed balloon catheters has become 
a standard technique among cardiologists for catheteri- 
zation of the right ventricle and pulmonary artery [1, 2]. 





Fig. 4.— Case 3. A, Abdominal aortogram wi-h tip of bal- 
leon catheter positioned below renal arteries. Y g aft is patent. 
Severe arteriosclerotic disease is present in distal acrta. B, 
Femoral artery runoff study. Femoral arteries in thighs are 
patent. C, Runoff arteriogram to legs demonstrating occlu- 
s-on of right popliteal artery (arrow). 


This technique allows easy recording of physiologic 
data, rcluding pulmonary venous wedge pressures. The 
additicn of multiple side holes has allowed sufficient 
inject cn rates to produce satisfactory pulmonary arteri- 
ography. With this technique, catheterizat on of the 
pulmona y artery has been possible without fluoroscopy 
due to th= flow characteristics of the inflated calloon. 

Use of this technique to float catheters into difficult 
areas cf tne "downstream" arterial circulation ^or periph- 
eral arenography seems a natural extension This tech- 
nique nes made. angiographic examinatiors possible 
after ai other attempts in some patients tailed and 
transiu-mo»ar aortography was considered hazardous. Be- 
cause Df the ease of manipulation and safety of these 
catheters, this technique may represent a preferable 
method »f catheterization for peripheral studies in all 
patiens requiring an axillary approach. Since there is 
the pcss bility of balloon rupture, carbon cioxide gas 
shoulz b2 used. 
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A New Noninvasive Approach to Perizheral Vascular Disease: 
Thallium-201 Leg Scans 


MICHAEL E. SIEGEL’ AND JAN K.. SIEMSEN' 


A new noninvasive technique to evaluate blood flow distri- 
bution to the legs is described. Intravenous thallium-201 is 
used during rest and exercise followed by scanning and point 
counting of the lower extremities. The normal blood flow 
distribution recorded in 30 patients with no known peripheral 
vascular disease was primarily proportional to muscle mass. 
Using both scans and point counting, normal intra- and inter- 
extremity ratios were qualitatively and quantitatively defined, 
and significant increases in muscular to nonmuscular perfu- 
sion with exercise were documented. The symmetry in perfu- 
sion in the contralateral muscle groups was verified for the 
first time. 


Anatomic detail offered by contrast angiogram is essen- 
tial to the presurgical workup of patients with peripheral 
vascular disease. However, other methods of assessing 
the physiologic significance and the effect of vascular 
disease on the distribution of blood flow also frequently 
yield clinically significant information [1]. Previous work 
using intraarterial injections of radioactive human serum 
albumin microspheres has demonstrated effects of vas- 
cular disease unresolved by angiography in symptomatic 
patients and the true perfusion status of so-called is- 
chemic ulcers [2, 3]. Microspheres labeled with various 
tracers injected at rest and during stress have demon- 
strated the effectiveness of collateral blood flow. In 
addition, such methods have localized what appeared to 
be physiologically significant lesions [4]. However, be- 
cause of the particulate nature of the tracer, the micro- 
sphere perfusion study must be performed via intraarter- 
ial injection. To compare blood flow in both lower 
extremities the tracer must be delivered into the abdom- 
inal aorta. 

It has been demonstrated that thallium-201 accumula- 
tion in heart is related to regional myocardial blood flow 
[5]. More recently it has been shown that, in skeletal 
muscle, thallium-201 distribution reflects the fractional 
distribution of cardiac output and is thus related to 
regional blood flow [6]. We have chosen to evaluate the 
nonparticulate, monovalent, cationic tracer, thallium- 
201, as a method for noninvasively studying the distri- 
bution of blood flow perfusion at rest and during stress 
in the lower extremities. This report accomplishes our 
initial objective of describing quantitatively and qualita- 
tively the normal perfusion pattern and the effect of 
exercise on the distribution of blood flow. 


Materials and Methods 


Thallium-201 peripheral perfusion scans were performed in 
30 consenting subjects who clinically showed no peripheral 
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vascular disease and in five additional subjects who had angio- 
graphiczl y demonstrable disease. Twenty males and 10 females 
were giver an intravenous injection of 1-2 mCi of thallium-201 
(as tha lous chloride) while resting. 

Approx mately 5 min after injection of the tracer, the patients 
were placed supine on the scanning table of a dua! probe 12.7 
cm scammer and, using 1:5 minification, anterior and posterior 
scans > tre lower extremities were obtained. A 20% window 
centeree wer the abundant mercury x-ray peak (69-80 keV) was 
used. ir addition, point counting over the midthichs, knees, 
midcalvss and ankles was performed and counts per unit area 
recorded Points at measured distances from the knee were 
selectec. “re counting was performed with both a hand-held 
2.54 x 1.27 cm collimated scintillation crystal attached to a 
pulse hei 33: analyzer and digital readout and with tne scanning 
head ard electronics of the dual probe scanner. No significant 
differenze ir ratios occurred using either method. 

One week later the 30 normal subjects and the five subjects 
with vescuder disease without foot ulcers had a second intrave- 
nous acm nistration of 1-2 mCi of thallium-201 during peak 
exercise. à standardized cardiac treadmill exercise program 
was fo!l»»ved and patients were exercised until 90% of predicted 
heart rete was reached or until exercise could no longer be 
tolerated The dose of tracer was administered during the peak 
exercise 7 a indwelling intravenous catheter, and exercise was 
maintai: ed an additional 2 to 3 min to assure the distribution of 
tracer fected perfusion during that state. Scanning was 
begun aprroximately 5 min iater and point counting was then 
perform =d as in the rest study. 

To cuertitatively define the perfusion distributicn intra- and 
interextemity, at rest and during stress, between muscular 
groups, aad between muscular and nonmuscular structures, 
various >=fusion ratios were calculated from the ccunting data. 
Intraextemity distribution is described by thigh to calf (T/C), 
thigh tc keze (T/K), and calf to ankle (C/A) ratios, and interex- 
tremity 4 &ribution is described by thigh to thigh (T/T) and calf 
to calf (Z/- ratios. 

In addtcn to establishing the normal distribution patterns 
and tc >œter understand the perfusion dynamics involved in 
going fron rest to stress, each subject's ratios were compared 
at rest arc during exercise to assess the magnitude and type of 
change ir oerfusion between the two states. Moreover, the 
distribution of perfusion and the changes in perfusion were 
assessed qualitatively by visual inspection of the perfusion 
scans. 


Results 


The <tios reflecting the distribution of perfusion in the 
norma subject in the resting state are summarized in 
table 1 The perfusion per unit area of the thigh tends to 
be gre«er than the calf as expected by its larger under- 
lying oul<: in fact, it can be as much as 50% greater. As 
demorst ated in microsphere studies [1], the distribution 
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TABLE 1 
Perfusion Ratios in Normal Subjects 


Ratio Resting Exercise 
TMO OAR oa aaka ead 1.2 $0.2 1.4 «€ 0.3 
TIME ROD Locos das inda EE ET 22203 3.7 € 0:8 
ac x5 se Pet TETTE TT TT 2.3 * 0.5 25$ 0% 
Right thigh/left thigh ............ 1+ 0.05 1 #0605 
Right cali/left Calf .............s. 1 0.05 Tt £035 


Note. — Data on 30 normal subjects. Values shown are mean + SD. 


of perfusion in normal individuals is primarily propor- 
tional to muscle mass (documented here by the mean 
T/K and C/A ratios of 2.2 and 2.3, respectively). The 
symmetry of perfusion between the muscle masses of 
the extremities is noted with the side to side, thigh and 
calf ratios approaching unity. This is especially useful 
information since even in the nonmuscular patient sym- 
metry is maintained, although the muscular to nonmus- 
cular perfusion ratio may be in the lower end of the 
normal range. The exercise perfusion ratios summarized 
in table 1 show symmetry of perfusion, perfusion primar- 
ily proportional to muscle mass, and a relative increase 
in perfusion of the thigh in comparison to the calf. 

Fig. 1 graphically illustrates the relationship between 
the rest and exercise ratios in the 30 normal subjects. 
The relative distribution of perfusion between muscle 
masses (T/C ratio) is maintained; the symmetry is main- 
tained (TR/TL, CR/CL ratios), and, as previously re- 
ported in the microsphere studies [1], there is a relative 
increase in perfusion of the muscular structures com- 
pared to the nonmuscular regions (T/K and C/A ratios). 
These changes are better appreciated when the individ- 
ual ratios are displayed (fig. 2). Quantitatively, the 
changes indicated a mean increase in thigh to knee 
perfusion of 85% with a range of 40965-22095, and a mean 
increase in calf to ankle perfusion of 9196 with a range of 
45926-26096. These findings are qualitatively illustrated in 
the rest and exercise scans of a normal patient whose 
perfusion is symmetric and primarily proportional to 
muscle mass (fig. 3). 

The normal study contrasts with figure 4, which is the 
rest scan of a 49-year-old female with left common iliac 
stenosis, bilateral superficial femoral artery occlusions, 
and ischemic changes of the first, second, and third toes 
of the left foot. Her left C/A ratio of 1.1 is greater than 2 
SD from the mean, as is her left T/C ratio of 2.9. The 
intraextremity ratios on the right were not significantly 
different from normal. An ulcer involving the toes of the 
left foot is hypoperfused. This study suggests adequate 
collateralization on the right such that an extensive 
operative procedure may be avoided at this time. 


Discussion 


Thallium has properties similar to potassium in bio- 
logic systems and its distribution is determined by active 
intracellular transport and perhaps to some extent by 
tissue permeability. In interpreting our data we assume 
these factors are similarly operative among the patients 
such that distribution of the thallium is related to blood 
flow. 


@ REST 
EXERCISE 


Ratio of Counts Per Unit Area 





T/C T/K C/A R T/T L CK 


Fig. 1.—Peripheral vascular perfusion ratios defining distribution of 
perfusion in extremities at rest and during stress (mean + 2 SD). T = 
midthigh, K = knee, C = midcalf, RT/T = right thigh to left thigh, and 
LC/C = left calf to right calf. 
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Fig. 2.—Changes in peripheral vascular perfusion 
ratios between rest and stress of five normal randomly 
selected subjects (10 extremities). Intraextremity distri- 
butions and interextremity symmetries are maintained. 


Miyamoto et al. [7] qualitatively assessed lower ex- 
tremity perfusion using *°K in nine patients and found 
good correlation between perfusion distribution, symp- 
toms, and angiographic findings. Using microspheres in 
a larger series of patients, symptoms correlated better 
with the perfusion study than with the arteriogram, 
suggesting they reflected the physiologic effect of the 
disease and not merely the anatomy of larger vessels [8]. 
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Fig. 3.—Normal distribution of tracer at rest (A) and during exercise 
(B). Perfusion to muscular structures increases with exercise. 


The advantage to the microsphere study is that the 
particle size of 15-30 um diameter allows essentially 
total extraction of tracer in one passage through the 
organ so that the distribution, assuming good mixing, 
reflects only arterial flow. However the particulate nature 
of the microsphere is a major disadvantage necessitating 
intraarterial administration, frequently by translumbar 
approach. Use of intravenous thallium-201 circumvents 
this drawback and also eliminates any question of inad- 
equate mixing of the tracer with the blood. Moreover, its 
distribution appears to be primarily related to blood flow. 
A correlation coefficient of .93 has been reported in 
animals between distribution of microspheres and thal- 
lium in a group of organs including skeletal muscle [6]. 

Because of reports suggesting thallium uptake may 
not be linearly related to blood flow in the myocardium 
[9], we did not utilize directly the counts per unit area, 
but rather ratios between muscle and nonmuscular tis- 
sues. Although presently undocumented it may be that 
at higher flow rates where the linearity between thallium 
deposition and flow is lost, the cellular transport be- 
comes the limiting factor in thallium distribution. 

It is anticipated that this noninvasive approach to the 
study of peripheral vascular disease will offer a simple 
means of pre- and postoperatively evaluating the physio- 
logic significance of vascular disease and the effects of 
various surgical interventions. it may also assist in the 


Fig. 4.—Fest scan of patient 
with left iac stenosis, bilateral 
superficia femoral artery steno- 
sis, anc ulcer involving first 
three toe- cf left foot. Thighs 
and calves ar» asymmetric. Ulcer 
region appears hypoperfused. 








formu!etion of effective pharmacologic therapeutic regi- 
mens. he pathologic anatomy of the vasculature of the 
lower »xcremity can be readily demonstrated angio- 
graph cally; yet, as already noted in ischemic ulcers [3], 
functional effects of occlusive disease are equally impor- 
tant in he clinical evaluation. On the basis of the obser- 
vations ir normal subjects reported in this paper, we are 
continuing our study of the effect of arterial disease on 
blood fow distribution. 
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Computed Tomography in the Detection of Retroperitoneal Hemorrhage 
after Translumbar Aortography 


ALAN B. BERGMAN' AND HARVEY L. NEIMAN! 


Direct imaging of retroperitoneal hemorrhage following 
translumbar aortography was performed using computed to- 
mography. Seven patients were scanned over the area of 
aortic entry immediately after undergoing angiographic ex- 
amination. In five cases, there was definite evidence of 
periaortic hematoma, most commonly seen as a discrete soft 
tissue density with absorption coefficients between +20 and 
+35 EMI units. Other signs of retroperitoneal bleeding were 
less consistently present (e.g., loss of aortic contour, aortic 
displacement, and thickening of diaphragmatic crura). The 
clinical implications of detecting significant hemorrhage fol- 
lowing translumbar aortography are also discussed. 


The translumbar approach to aortography is frequently 
used to evaluate patients in whom severe aortoiliac 
occlusive disease, aneurysm, or previous surgery pre- 
cludes femoral catheterization. The complications of this 
procedure have been well documented by several inves- 
tigators who have performed large numbers of these 
examinations [1-4]. One of these complications, that of 
retroperitoneal hemorrhage, frequently accompanies 
translumbar catheterization, although it does not com- 
monly produce major clinical sequelae. The presence of 
bleeding around the puncture site has been noted at 
surgical exploration and can occasionally be detected by 
conventional radiologic signs (soft tissue mass, psoas 
shadow obliteration, renal or ureteral displacement). The 
direct imaging of retroperitoneal hemorrhage following 
translumbar aortography, however, has not been previ- 
ously documented. The use of computed tomography 
(CT) has been helpful in this regard, since this modality 
provides direct visualization of both acute and chronic 
hematomas. In this study the aorta was scanned imme- 
diately after translumbar aortography in order to identify 
patterns of bleeding in the retroperitoneal space. 


Subjects and Methods 


Seven patients were evaluated, all of whom had clinical 
evidence of advanced aortoiliac atherosclerotic disease. These 
patients were seen consecutively and all were asymptomatic 
following the study. Translumbar aortography was performed in 
five cases with a 17 gauge dos Santos needle (Becton-Dickin- 
son, Rutherford, N.J.) and in two cases with a needle-sheath 
combination. A "high" suprarenal approach was used in all 
cases, with aortic puncture performed at the T12 level. In six of 
the seven patients, the procedure was atraumatic, with entry 
into the aorta on the first or second pass. In one patient with 
thoracolumbar scoliosis, three needle passes were attempted 
before successful aortic puncture was accomplished. 
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Folicwing contrast injections and filming, the level corre- 
sponciag to the aortic puncture site was markec on the skin 
under duoroscopic control. The patient was then immediately 
examirsd by computed tomography, using the EMI 5005 unit. 
With the patient in the prone position, scans were obtained at 1 
cm intervals for a distance of 3 cm above and below the marked 
level o aortic puncture. Subsequently, the scans were viewed 
on a 329 < 320 matrix display. Analyses of the resultant images 
were ther made, attempting to delineate the presence and site 
of retraperitoneal hemorrhage around the area of needle entry. 


Results 


On the basis of previous reports, the criteria used for 
CT diagnosis of retroperitoneal hemorrhage include: (1) 
preser ce of a medium to high density soft tissue mass in 
the periaortic region; (2) partial or complete obliteration 
of acr ic countour; (3) displacement of the aorta; and (4) 
asymmetric thickening of the diaphragmatic crura [5-7]. 
Table 1 shows the CT findings in our patients. Five pa- 
tients (71%) had one or more signs of retroperitoneal 
hemowhage following translumbar aortography. In two 
patierts there was no demonstrable evidence of retro- 
peritoneal! bleeding using the above criteria. All patients 
with cositive CT examinations were found to have a soft 
tissue mass surrounding the aorta. Crural thickening 
and oarial contour obliteration were seen in four pa- 
tients and aortic displacement was noted in one case. 

Examples of these findings are provided in the accom- 
panyirg illustrations. The scan from case 1, performed 
at the level of puncture, shows a diamond-shaped soft 
tissue density marginated laterally by the left diaphrag- 
matic crus and medially by the left aortic wall (fig. 1A). 
This mess had an absorption coefficient of +30 EMI 
units, placing it within the range of blood. A single film 


TABLE 1 
CT Findings 


Periaortic Aortic Con- 


Case No. Soft Tissue tour Obliter- Aortic Dis- Crural 


placement Thickening 





Mass ation 
n eae + = - = 
c P eee + + — + 
ee = = + - 
” dac -= + — + 
< re + =- = € 
B assis — — ~ = 
i DENT — — — = 
Total .. 5/7 4/7 1/7 4/7 
(71%) (57%) (14%) (57%) 
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from the aortogram documents the intraluminal position 
of the needle at the T12 level (fig. 1B). 

The scan from case 2 was made 1 cm above the level of 
the puncture site. Thickening of the retrocrural space is 
demonstrated bilaterally, as well as obliteration of aortic 
contour (fig. 2). 

Case 3 had a markedly calcified aorta which made 
puncture somewhat difficult. The scan was performed 1 
cm below the level of the puncture site. It demonstrates 
prominent calcification of the aortic wall, the posterior 
aspect of which is displaced anteriorly by a small trans- 
versely oriented band of soft tissue representing the 
hematoma (fig. 3). In addition, there is also slight fullness 
in the left retrocrural space, indicating extension of 
bleeding into this contiguous compartment. 


Discussion 


The translumbar technique has been a valuable ad- 
junct to the clinical evaluation of patients with arterial 
disease. The overall safety of this method in experienced 
hands has been well established [1]. However, the occa- 
sional complication of severe periaortic hemorrhage is a 
danger that should be taken into account when evaluat- 
ing patients for this procedure, especially patients with 
severe hypertension or hemorrhagic diatheses. Another 
rare but significant complication is hemothorax second- 
ary to transpleural puncture. Szilagyi et al. [1] described 
four patients with this complication, one with a fatal 
outcome. Intrathoracic hemorrhage is obviously more 
frequent with the use of the high puncture technique at 
the T12 level. Thus CT can be important in the detection 
of bleeding following translumbar aortography. 

Approximately 50 ml of blood can be noted around the 
aortic puncture site if surgical exploration is undertaken 
after translumbar catheterization [8]. Judging from the 
relatively well confined hematomas in our series, this 
appears to be true in uncomplicated cases. Because of 
the anatomic configuration of the retroperitoneum, 
blood loss of a clinically significant magnitude into this 
space can occasionally be masked until acute symptoms 
occur. CT allows for early detection of such bleeding 
when it may represent a significant clinical problem. In 
addition, this imaging modality can demonstrate the 


Fig. 1.— Case 1. A, Scan at level 
of aortic puncture showing soft tis- 
sue mass between aorta and left 
diaphragmatic crus. B, Aortogram 
demonstrating intraluminal place- 
ment of needle at T12 level. 





Fig. 2.—Case 2. Scan 2 cm above puncture site 
showing thickened retrocrural space and obliteration 
of aortic contour. Celiac, splenic, and common he- 
patic arteries are well demonstrated. 





Fig. 3.—Case 3. Scan 1 cm below puncture site 
showing markedly calcified aorta displaced by poste- 
riorly located hematoma. 


extension of bleeding beyond the retrocrural space into 
other areas of the retroperitoneum, such as the pararenal 
space. Such information may aid in assessing the ap- 
proach for surgical evacuation of the hematoma, should 


CT IN RETROPERITONEAL HEMORRHAGE AFTER AORTOGRAPHY 833 


this be necessary. CT may also be used in the follow-up 
of patients who are treated for retroperitoneal hemor- 
rhage by transfusion alone. The documentation of in- 
creasing size of a hematoma in the face of continued 
blood replacement would be helpful in evaluating the 
patient for possible surgical intervention. In considering 
the rare but serious transpleural laceration from misdi- 
rected punctures, CT may also be an adjunctive proce- 
dure in patients with equivocal radiographs. 

Our study indicates that most retroperitoneal hemato- 
mas following translumbar aortography are small and 
cause minimal alterations in surrounding structures. The 
presence of a small but discrete soft tissue mass is the 
most common CT finding in the positive cases of this 
series. The other signs of retroperitoneal hemorrhage 
(i.e., thickened diaphragmatic crura, obliteration of aor- 
tic contour, and aortic displacement) were not consist- 
ently demonstrated because hematomas have variable 
size and do not encroach upon surrounding tissue to the 
same degree. 
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Detection of Neoplastic Involvement of th» Mesentery and Omentum by 
Computed Tomography 


ROBERT G. LEVITT,’ STUART S. SAGEL, AND ROBERT J. STANLEY 


A total of 39 patients undergoing abdominal computed 
tomography and subsequent surgical biopsy of the mesentery 
or omentum were studied to evaluate the sensitivity of CT in 
detecting metastases to those areas. Twelve patients had 
negative biopsies; there were no false positive CT interpreta- 
tions in that group. Of the 27 patients with positive biopsies, 
18 showed positive findings on CT scan. Those patterns of 
involvement are described and illustrated. The nine false 
negative cases related to very small metastatic foci, contiguity 
with the primary tumor, or paucity of intraabdominal fat. 


The radiologic diagnosis of neoplastic involvement of 
the mesentery and omentum has heretofore relied on 
indirect evidence on a barium upper gastrointestinal and 
small bowel examination. With the advent of CT scan- 
ning, the diagnosis of mesenteric or omental masses 
may be made directly. This report illustrates the various 
CT presentations of neoplastic involvement of the mes- 
entery and omentum in 18 surgically proven cases. The 
limitations of the technique and differential diagnostic 
possibilities are also discussed. 


Materials and Methods 


CATBOD, a computerized CT data storage and retrieval pro- 
gram [1], was used to identify all patients with a surgical biopsy 
of mesentery or omentum who had a prior abdominal CT scan. 
A total of 39 patients were identified: 27 patients had pathologic 
evidence of neoplastic mesenteric or omental disease and 12 
patients had normal mesentery or omentum. All 27 cases of 
neoplastic disease were metastatic carcinoma or lymphoprolif- 
erative disease. Primary mesenteric and omental neoplasms are 
rare and were not encountered in this series. CT scanning had 
been performed in the majority of these cases to search for an 
occult malignancy or to evaluate the extent of disease in a 
patient with known malignancy. 

CT examinations were performed on a prototype EMI model 
5000 scanner or the updated model 5005, both with 18 sec 
scanning times. Oral contrast, consisting of 235-470 ml (8-16 
oz) of a 3% solution of Gastrografin, was given 30-60 min prior 
to scanning to opacify intestinal loops so that fluid-filled intes- 
tinal loops would not be mistaken for abnormal masses. Peri- 
staltic motion during scanning was limited with 0.5 mg glucagon 
given intravenously just before scanning. 


Results 


Of the 27 cases of neoplastic disease involving the 
mesentery or omentum, 18 were identified using CT. No 
false positive diagnoses were made. Each case of neo- 
plastic involvement of the mesentary or omentum pre- 
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sented as a mass(es) of soft tissue density (20-30 EMI 
units) vitain the abdomen or pelvis. 


Positive CT Findings 


Mesentery (12 cases). Clusters of round soft “issue 
density masses due to enlarged lymph nodes were seen. 
Individera masses ranged from 1 to 5 cm in diameter 
(figs. 1 and 2). This pattern was seen in four cases of 
lymphoma and two cases of chronic lymphocytic leuke- 
mia. Simcle well demarcated soft tissue masses (fig. 3) 
were seen in five patients: three with lymphoma and two 
with cz oaic carcinoma. In such cases the mass prcbably 
represented a conglomeration of enlarged mesenteric 
lympF nodes. Thickened mesenteric leaves radiating 
from “he mesenteric root were seen in a single case of 
breas’ carcinoma (fig. 4). 

Ome2atem (six cases). All of these cases were cue to 
ovarier carcinoma and showed soft tissue masses in the 
anterior portion of the pelvis (fig. 5). In three of these 
cases he fat plane between the soft tissue density pelvic 
mass aad anterior abdominal wall could not be discerned 
(fig. 61. A: surgery the omental mass was adherent to the 
abdominal wall, and the surgeons described all the 
masses es “omental cakes" (i.e., thickened omentum 
diffus» y nfiltrated with tumor nodules). 


False Necative CT Findings 


Angl" sis of surgical and pathologic findings in the nine 
cases in which proven mesenteric or omental metastases 
were ot detected by CT revealed the following: 

1. Mesenteric or omental metastases were less than 1 
cm at surgery (one case of cervical carcinoma and one 
case of b'east carcinoma). 

2. Onlv microscopic evidence of tumor was present 
(two cas2s of lymphoma). There was no eviderce of 
mesen-enc or omental metastases at surgical or gross 
pathoicg c inspection. 

3. Mesenteric or omental metastases were adjacent to 
the p'imary tumor and could not be resolved from the 
primary tumor by CT (one case each of cecal carcinoma, 
pancreat c carcinoma, gastric leiomyosarcoma, and lym- 
phoma o: the ascending colon). 

4. z-0ss mesenteric and retroperitoneal metastases 
from a so»ermatic cord carcinoma were seen at surgery 
in a tFir patient who lacked abdominal fa:. Orly the 
retroperi oneal metastases were identified on the preop- 
erative CT scan. 
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Fig. 1.—68-year-old woman with chronic lymphocytic leukemia and 
epigastric pain. Upper gastrointestinal series showed retrogastric mass. 
CT scan shows cluster of small soft tissue density masses in midabdomen 
around pancreas. At splenectomy, masses were enlarged leukemic mes- 
enteric lymph nodes. 





Fig. 2.—31-year-old woman with lymphoma and epigastric pain. CT 
scan shows large soft tissue density masses in midabdomen due to 
enlarged lymphomatous mesenteric lymph nodes, as well as retroperito- 
neal adenopathy. 


CT Correlation with Barium Studies 


Although only gross evidence of mesenteric or omen- 
tal neoplastic disease was identified using CT, mesen- 
teric or omental metastases were identified with CT 
which were not detected on conventional upper gastro- 
intestinal and small bowel barium examinations. Such 
examinations were performed in seven of 18 cases in 
which surgically proven mesenteric or omental metas- 
tases were detected using CT. In three cases the barium 
examinations showed displacement of the stomach, 


ET AL. 





Fig. 3.—68-year-old man with palpable mass in left abdomen. CT scan 
shows large solitary soft tissue density mass with epicenter in peritoneal 
cavity. Surgery revealed conglomeration of enlarged mesenteric lymph 
nodes due to histiocytic lymphoma. 
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Fig. 4.—72-year-old woman with breast carcinoma and abdominal 
pain. CT scan shows linear radiating soft tissue densities (arrows) along 
course of normal mesenteric vessels. At surgery, mesentery of small 
bowel was infiltrated with tumor which thickened the perivascular bun- 
dles. 





Fig. 5.—66-year-old woman with previously resected carcinoma of 
right ovary who developed palpable pelvic mass. CT scan shows soft 
tissue density pelvic mass (M) due to omental metastases anterior to 
uterus (U). 
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Fig. 6.—80-year-old woman with previous resection of ovarian carci- 
noma and current symptoms suggesting bowel obstruction. CT scan 
shows anterior pelvic mass (arrows). Normal fat plane posterior to 
abdominal wall is not defined. Air and fluid in bowel loops are intimately 
associated with posterior border of mass. At surgery, omentum was 
infiltrated with tumor and fixed to abdominal wall anteriorly and to bowel 
loops posteriorly. 


duodenum, or small bowel by an extrinsic mass. In the 
other four cases the barium examinations were normal. 
Conventional barium examinations were also performed 
in three of nine cases in which surgically proven mesen- 
teric or omental metastases were not detected using CT. 
In no case was an extrinsic mass effect detected by the 
contrast studies. | 


Discussion 


Review of our cases revealed that only gross evidence 
of mesenteric or omental metastases could be identified 
using CT. Such identification required patients with 
some amount of intraabdominal or intrapelvic fat who 
were able to suspend respiration for the 18 sec scanning 
period. 

The location of omentum anterior to small bowel and 
colon allowed omental masses to be differentiated from 
mesenteric masses in this series. However, if a large 
mesenteric mass extends anteriorly, this differentiation 
may not be possible. Mesenteric metastases from lym- 
phoproliferative disease and omental metastases from 
Ovarian carcinoma, a common occurrence when these 
tumors disseminate, were the most frequent metastases 
detected by CT. Interestingly, only lymphoproliferative 
disease was seen as a cluster of round soft tissue density 
masses within the mesentery. No case of metastatic 
carcinoma producing such a pattern was encountered in 
Our series. 

While 18 of 27 cases (66%) of proven mesenteric or 
omental metastases were detected using CT, this figure 
probably overestimates the sensitivity of CT in the detec- 





Fig. ".— €6-year-old moderately obese man. CT scan shows ‘‘pseudo- 
mass" (arrows) produced by unopacified bowel loops end vascular 
structures ir abundant mesentery surrounded by opacified 5owe loops. 





Fig. &. —61-year-old obese woman on anticoagulants with acute onset 
of abdomira! pain and fall in hematocrit value. CT scan shows seft tissue 
masses n mesentery (arrows), consistent with hematoma. Large mass in 
right amtesior abdominal wall with high density areas (35 EMI units) 
consistent with acute rectus sheath hematoma (arrowheeds ). 


tion ef mesenteric and omental metastases. Im many 
patients with primary abdominal or pelvic mzlignancy in 
whom ro mesenteric or omental metastases have been 
detected using CT, the diagnosis of metastatic disease 
has zeen made by biopsy of tissue other than mesentery 
or cmentum (e.g., a portal lymph node in pancreatic 
carcinoma). Many of these patients may have had mes- 
enter.c or omental metastases as well, but they are not 
included in this series because there was nc pathologic 
examination of the mesentery or the omentu m. 

Some interpretative problems may arise. A "pseudo- 
mass ofthe mesentery may be observed on CT scans of 
obese oatients (fig. 7). Although abundant fa: in the 
mesentery may create a focal mass effect, tae attentua- 


838 LEVITT EF AL. 


tion value is that of neutral fat, and normal-sized vessels 
can be seen coursing through the fat. Additionally, the 
mesentery or omentum about an operative site may 
become fibrotic and matted from chronic inflammation 
and produce a pseudomass on CT. Also, the various CT 
presentations of mesenteric and omental metastases are 
not specific for malignant disease within these tissues. 
Any soft tissue density mass within the mesentery or 
omentum (e.g., hematoma, fig. 8) could produce a simi- 
lar appearance. 
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Computed Tomography of Necrctic Hepatic Metastases 


WAYNE B. WOOTEN,’ MICHAEL E. BERNARDINO. AND HARVEY M. GOLDSTEIN": ° 


Seven patients with necrotic liver metastases were evalu- 
ated by computed tomography. The metastases demonstrated 
low attenuation areas varying from a small central portion to 
the entire lesion. Other findings included mural nodules and 
fluid-fluid levels. Possible etiologies for necrotic metastases 
are presented and their differential diagnosis is discussed. 


Computed tomography (CT) is useful in evaluating the 
liver for space-occupying lesions, including cysts, ab- 
scesses, and primary or metastatic tumors [1-5]. All of 
these entities have been described as areas of varying 
decreased attenuation when compared to adjacent nor- 
mal parenchyma. Only a few reports have mentioned the 
CT appearance of necrotic hepatic metastases which 
may be confused with benign cysts or abscesses. [4, 9]. 
This communication describes our experience with 
seven patients who demonstrated very low density he- 
patic metastases. The evidence that this appearance 
represents necrosis is discussed, and the CT appearance 
is correlated with other radiographic studies and patho- 
logic findings. Differential diagnostic considerations are 
emphasized. 


Subjects and Methods 


The series included seven patients with metastatic liver dis- 
ease. The five females and two males ranged in age from 31 to 
71 years. Histologic proof of liver metastases was obtained in 
six cases by laparotomy and/or percutaneous needle biopsy. 
The primary neoplasm was colon carcinoma in three, gastroin- 
testinal leiomyosarcoma in two, carcinoid tumor in one, and 
melanoma in one. 

Each case had liver enlargement and abnormal liver function 
tests. All of the patients had positive radionuclide liver scans 
showing one or more focal defects. All patients but one had an 
ultrasonographic examination before or just after CT examina- 
tion. Two patients were examined by hepatic angiography, and 
one patient had percutaneous needle puncture of a metastatic 
lesion with fluid analysis and double contrast examination of 
the cavity. One patient had examination of the liver at autopsy. 

All patients were examined with a commercially available EMI 
5005 scanner using a 13 mm collimator, a 320 x 320 matrix, and 
an 18 sec scan time. Most studies were obtained at 2 cm 
intervals. Six patients had examinations before and after intra- 
venous drip infusion of 300 ml of 30% meglumine diatrozoate; 
one patient had examination only after contrast infusion. Im- 
ages were recorded at wide and narrow window widths and 
attenuation measurements were made of all lesions. 


Results 


Six patients had multiple liver metastases, some of 
which had low attenuation areas; one patient had a 
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solitary low density lesion. The size of the les ons ranged 
from 2 to 10 cm. Their general two-dimensional shape 
was rcumd to ovoid with contours varying from discrete 
and smooth to poorly defined and irregular. 

The area of low attenuation relative to the entire 
metas-asis varied from only a small central portion (fig. 
1) to tFe entire lesion. In most of the metastases, the low 
densit” area constituted the vast majority of the lesion 
(fig. 2 . The remaining peripheral portion of the metas- 
tasis cfte^ had the appearance of a higher density, thick 
rim areund the low attenuation area. After administration 
of intravenous contrast material, there was relat ve en- 
hanc2 nent of the peripheral portion of the metastasis 
which tended to accentuate the rim effect and make the 
demerzation more discrete. No enhancement of the 
centre low attenuation areas occurred. In three cases a 
small ‘mural nodule” of somewhat higher density was 
obse^wed to project from the periphery into the low 
attenuation area (fig. 3). 

Att23uation measurements of the central portion of 
the le-icns were obtained in all patients (table 7). The 
measurements ranged from 0 to about 15 EM units, and 
all we e uniformly lower than other, more typica meta- 
static lesions seen in the same liver. There was no 
change n the attenuation measurements af:er the ad- 





Fig. .—Case 1, 57-year-old female with colon carcinoma. Scan after 
intravemous contrast administration demonstrating liver metastasis with 
small cəntral area of lower attenuation (arrow). Other metas-ases are 
also no ed in various stages of evolution. 
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Fig. 2.—Case 2, 71-year-old female with gastric leiomyosarcoma. Scan 
after intravenous contrast administration showing large area of de- 
creased tissue attenuation (N) constituting almost entire metastatic 
lesion. Note higher density peripheral rim (arrows). 





Fig. 3.—Case 3, 66-year-old female with colon carcinoma. Scan with 
intravenous contrast material showing mural nodule (arrows) projecting 
from periphery of necrotic metastasis. 


ministration of intravenous contrast material in six pa- 
tients. 

Two patients had fluid-fluid levels in some of the 
lesions (fig. 4A). In one of these patients, a single 
metastasis illustrated this finding on the initial examina- 
tion; in the other case, development of fluid-fluid levels 
was noted in multiple lesions on a follow-up study (fig. 
5). The attenuation measurements of the metastatic 
contents above the fluid-fluid level was that of water, 
while the lower layer ranged from 10 to 15 EMI units. 
Rescanning one patient in the lateral decubitus position 
demonstrated shifting of the fluid-fluid levels to maintain 
a horizontal position (fig. 5B). 

The CT features correlated well with other imaging 
studies and pathologic findings. In the six patients who 





Fig. 4.—Case 4, 61-year-old female with carcinoid tumor of small 
bowel. A, Necrotic metastasis with fluid-fluid level (arrow) in right lobe 
(no contrast enhancement). Upper level has attenuation value near zero, 
while lower level (L) measured about 15 EMI units. B, Sagittal ultrasono- 
gram correlates with CT findings. Anechoic metastasis with fluid-fluid 
level (arrows) is demonstrated. 


TABLE 1 


Attenuation Measurements of Central Portion 
of Metastases 














Case No. 








Precontrast Postcontrast 
Av A 0 
DD oraaa is 2-4 2-4 
ee 3-8 3-8 
E. uowuiesrs = E 
TOT 15T 
2a omseeked 0-5 0-5 
B odidas 0 0 
E "dear ua RUD 0 0 








Note.— Data reported in EMI units. Ranges represent mea- 
surements of several similar lesions or several from the same 
lesion. 

* Upper level. 

T Lower level. 


had ultrasonographic examination, partially or totally 
anechoic lesions, some closely resembling cysts, were 
identified (fig. 5C). In the two patients with fluid levels, 
the ultrasonic counterpart was also readily identified 
(fig. 4B). Both patients who underwent hepatic angiog- 
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Fig. 5.—Case 5, 64-year-old male with metastatic leiomyosarcoma. A, Initial 7 examination after contrast infusion demonstrating multiple low 
attenuation metastatic lesions. B, CT examination with contrast 4 months later s‘ter further chemotherapy, left lateral decubitus postion. Note 
horizontal layering of fluid-fluid levels (arrows) within two necrotic metastases. 7 Jttrasonographic examination at same time as A demonstrating 
sonolucent metastasis in right lobe (arrows). D, Upright radiograph after injecticn of contrast material and air into metastasis further corfirming its 
cavitary nature. 





Fig. 6. — Case 6, 58-year-old female with metastatic melanoma. A, Measurement mode of non-contrast-enhanced scan demorstratirg necrotic 
metastasis with attenuation value near zero. B, Postmortem specimen illustrating miticle metastases in varying stages of necrosis. 
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raphy demonstrated avascular metastases with thick- 
ened hypervascular rims. 

In the patient in whom percutaneous aspiration was 
performed, free-flowing, dark brown fluid which con- 
tained considerable hemolyzed blood was obtained. In- 
jection of contrast material confirmed a large cavity (fig. 
9D ). Postmortem examination in another case revealed 
a large number of excavated metastases filled with dark 
fluid or reddish brown, semisolid necrotic material 
(fig. 6). 


Discussion 


Liver metastases have been described as areas of 
decreased density within the liver and may be well 
defined or indistinct [1-5]. Usually the attenuation values 
are 5-10 EMI units lower than the normal surrounding 
parenchyma. Low density metastases, as described here, 
have been illustrated only twice, but the attenuation 
values in these cases were not indicated [4, 5]. 

Considering the ultrasonographic appearances in six 
patients and the pathologic material in two patients, we 
believe the presence of a low density metastasis signifies 
necrosis. The range of attenuation measurements seen 
in our patients may reflect variations in the degree of 
necrosis. The higher attenuation levels probably indicate 
an earlier stage of necrosis while attenuation values near 
that of 0 presumably represent liquefactive necrosis. The 
extensive degree of excavation with actual liquefaction 
in some cases is further demonstrated by the two pa- 
tients in whom fluid-fluid levels were demonstrated. 

Necrosis of hepatic metastases is in part due to the 
natural course of certain metastatic lesions such as 
sarcomas [6]. As these metastases increase in size, they 
often begin to degenerate and necrose. In addition, all 
of our patients were being treated with chemotherapy 
prior to or at the time of the CT examination. Presumably 
this also plays a role in the necrotic process. 

Major differential considerations include benign he- 
patic cysts, abscesses, and chronic hematomas. Differ- 
entiation of cystic-appearing metastases from benign 
hepatic cysts may be difficult in some cases using the 
information solely provided by CT. Cysts are generally 
sharply demarcated with thin walls having attenuation 


coefficient values near that of 0 [5]. Liver abscesses also 
usually appear as low density areas that typically have 
attenuation values falling between those of cysts and 
neoplasms [2]. Depending on the stage of their evolu- 
tion, abscesses may have variable contours. Although 
abscesses can mimic necrotic metastases, they are usu- 
ally distinguishable by the clinical history [7]. The pres- 
ence of a fluid-fluid level within a lesion may be a 
particularly helpful differential point. Although it is con- 
ceivable that a fluid-fluid level might occur secondary to 
inflammatory debris in an abscess or cyst, it has not 
been described to date in these entities. 

Effective use of the attenuation coefficient values is 
important to the accurate evaluation of hepatic masses 
in selected cases. Manipulation of the window width and 
window level to alter contrast also may be necessary to 
correctly define the internal characteristics of some 
hepatic lesions. In our experience, this was especially 
true in order to optimally demonstrate fluid-fluid levels. 
Nevertheless, on the basis of CT alone, it may be difficult 
to differentiate necrotic hepatic metastases from other 
focal masses. In some cases, the clinical history may be 
helpful and occasionally percutaneous needle aspiration 
may be necessary to provide the definitive diagnosis. 
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CT Diagnosis of Tumor Thrombosis of the Renal Vein and 
Inferior Vena Cava 


WILLIAM M. MARKS,' MELVYN KOROBKIN, PETER W. CALLEN, AND JAY A. KAISER 


Four cases of tumor thrombosis of the inferior vena cava 
and renal veins were diagnosed by computed tomography. In 
two, the thrombus itself was demonstrated within the vascular 
lumen after intravenous injection of urographic contrast ma- 
terial. The diagnosis was made in the other two patients by 
identification of massive enlargement of the vascular diame- 
ter. 


Extension of renal carcinoma into the renal vein or 
inferior vena cava significantly alters prognosis [1]. The 
incidence of intracaval involvement by hypernephroma 
varies from 9% to 33% [1, 2]. Preoperative knowledge of 
such venous tumor thrombosis may affect the surgical 
procedure [3]; some surgeons will resect a tumor throm- 
bus even when it extends into the right atrium. 

Although renal vein and intracaval extensions of tumor 
have been demonstrated by ultrasonography [4], angiog- 
raphy is the conventional radiologic method of preoper- 
ative assessment. If a renal carcinoma is demonstrated 
angiographically, many radiologists go on to perform 
inferior venacavography and renal venography to deter- 
mine the venous extent of the lesion. We report the 
demonstration of tumor thrombosis of the renal vein and 
inferior vena cava by means of computed tomography 
(CT). 


Case Reports 
Case 1 


A 35-year-old woman was evaluated for hirsutism, amenor- 
rhea, and hypertension. Serum testosterone and 17-ketoste- 
roids were elevated. Urography demonstrated a left suprarenal 
mass and delayed excretion of contrast material by the left 
kidney; the injection of contrast material precipitated an epi- 
sode of hypotension. A CT scan 24 hr later showed a large left 
adrenal mass and massive dilatation of the left renal vein and 
inferior vena cava (figs. 1A- 1C). Cavography showed deviation 
of the inferior vena cava, but did not demonstrate an intralumi- 
nal mass (fig. 1D). At surgery a 2 kg left adrenal carcinoma was 
disclosed, extending into the left renal vein, left kidney, and 
inferior vena cava. The adrenal tumor and left kidney were 
resected, but residual tumor was left in the inferior vena cava 
and stump of the left renal vein. Radiation and chemotherapy 
were begun. 


Case 2 


A 96-year-old woman with nausea, vomiting, and weight loss 
underwent CT scanning to evaluate a suspected pancreatic 
mass. A large renal mass was demonstrated with massive 
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enlarcement of the left renal vein and contiguous portion of the 
infer ar vena cava (fig. 2). Urography confirmed the presence of 
a left eral mass, but surgery was not performed because of the 
patier- s. advanced age and other chronic medica! diseases. 


Case i 


A 2*-yaar-old man had a right nephrectomy for Wilms’ tumor. 
At surgery, tumor thrombus was seen in the right renal vein. 
Radia3041 therapy and chemotherapy were given. CT scanning 
6 mcrths later showed a small retroperitoneal mass in the bed 
of the resected right kidney; after a combined infusion and 
bolus in ection of contrast material into a foot vein, a filling 
defec ir the inferior vena cava was also clearly cemonstrated 


(fig. 3). 
Case - 


A 72-year-old man was evaluated for hematuria. Urography 
showed s large right renal mass, which ultrasonography dem- 
onstrated to be solid. Renal arteriography demonstrated a 
hyper ascular mass extending into the inferior vena cava (fig. 
4A). 3nortly thereafter, the patient suffered a myocardial infarc- 
tion; ue nephrectomy was not performed. A metallic coil was 
placee ia the renal artery to infarct the kidney. Over the next 
few r onths, CT scanning (figs. 4B-4D), using intravenous 
infusien of contrast material into an antecubital vein, showed 
the in. racaval thrombus but progressive decrease in the size of 
the in eror vena cava. After 1 year of progesterone therapy, the 
patiert is clinically stable with no evidence of metastasis. 


Discussion 


CT diagnosis of venous thrombosis was made using 
the ird rect finding of massive enlargement of venous 
diameter with adjacent neoplasm or the direct finding of 
an in raiuminal filling defect. 

The left renal vein can be identified in most CT exami- 


natioas of the abdomen. It courses transversely and lies 


anter o: to the aorta and posterior to the superior mes- 
enter c artery and vein; its junction with the inferior vena 
cava s frequently visible. Although the diameter of the 
left reral vein varies, in our experience the normal 
diameter has never exceeded 1.5 cm (actual diameter 
corrected from diameter on scan). In case 7, an adrenal 
carcinoma had extended into and distended both the left 
rene! vein and inferior vena cava, and had invaded the 
left k drey via the intrarenal veins. The left renal vein was 
4.0 =m in diameter. In case 2, the presumed neoplasm 
origira:ed in the left kidney rather than the adrenal 
glarc. The left renal vein was 3.5 cm in ciameter and 
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Fig. 1.—Case 1.A, CT scan through upper abdomen showing mass (M) inseparable from anterior aspect of upper pole of left kidney. Inferior vena 
cava (C) is markedly dilated. B, Scan 2 cm caudal from A showing markedly enlarged left renal vein (arrows ) entering dilated inferior vena cava.C, Scan 
4 cm caudal from B showing normal diameter of inferior vena cava (C). D, Inferior vena cavogram showing displacement and possible invasion of vena 
cava by mass. Cavogram fails to demonstrate enlarged diameter of vena cava because contrast material does not outline left wall. 





Fig. 2.—Case 2, A, CT scan showing mass (M) involving medial aspect of left kidney. B, Scan 2 cm caudal from A showing massive dilatation of left 
renal vein (V) and inferior vena cava (C). 
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Fig. 3.—Case 3. CT scan showing diameter of inferior vena cava 
within normal limits, but intraluminal thrombus appears as low density 
filling defect (arrow) surrounded by contrast material. (Reprinted with 
permission from [(5]). 


joined a massively enlarged inferior vena cava. Although 
case 2 was not surgically proved, the similarity to case 1 
of the CT appearance of dilated inferior vena cava and 
left renal vein makes the diagnosis of a tumor thrombus 
reasonable. 

The diameter of the inferior vena cava also varies when 
seen on CT scans. In some patients it appears oval or 
slitlike, while in others it is round and can have a 
diameter about twice that of the adjacent aorta. These 
variations probably reflect, in part, various degrees of 
the Valsalva maneuver in patients suspending respiration 
for the CT scanning. A review by us of CT scans of 50 
consecutive adult patients disclosed a mean inferior 
vena cava diameter of 2.7 cm (actual diameter corrected 
from diameter on scan) in the upper abdomen (range 
1.5-3.7 cm). The diameter of the inferior vena cava in 
case 1 was 5.0 cm at the level where it was adjacent to 
the massively enlarged left renal vein; both vessels were 
found to be filled with tumor at surgery. In case 2 the 
diameter of the inferior vena cava was 6.0 cm, presum- 
ably because it was distended with the renal carcinoma 
extending from the dilated left renal vein. 

Although marked dilatation of the inferior vena cava 
theoretically can be due to increased vascular resistance 
at the level of the diaphragm or right atrium, a contig- 
uous dilated renal vein, lack of dilatation of the opposite 
renal vein, and an abrupt decrease in caliber of the 
infrarenal vena cava all favor the diagnosis of tumor 
thrombus. An arteriovenous fistula of the kidney with 
increased blood flow can also result in the CT appear- 
ance of abrupt massive enlargement of the inferior vena 
cava, but intravenous injection of contrast material in 


this nstance should show marked enhancement of the 
ent r= caval lumen. 

Dediritive diagnosis of inferior vena cava thrombosis 
can >e made by CT scanning using injection of intrave- 
nous contrast material [5]. If the lumen cf the cava is 
only pertially occluded, the thrombus will be clearly seen 
as a low density filling defect surrounded by the iodine- 
cortaiming blood (fig. 3). Bolus injection of a foot vein is 
hel» u  2ecause if an upper extremity veir is njected, 
the coatrast material will be considerably diluted by the 
time it passes through the heart, lungs, end systemic 
capila-y bed on route to the inferior vena cava. However, 
case 4 demonstrates that an intraluminal thrombus can 
somatimes be clearly shown when an upcer extremity 
vein is used. Direct demonstration of the intraluminal 
thrombus in the inferior vena cava is the only method of 
diagncsis by CT if it does not appear dilated (figs. 3 and 
4D'. 

W>- Fave found that opacification of the lumina of large 
vesels is best accomplished by using a combination of 
intrevenous infusion and bolus injection of contrast 
material. However, sometimes (case 2) in-usion alone 
will >e sufficient. Failure to demonstrate a filling defect 
in the inferior vena cava may indicate eitrer complete 
lumia! obstruction or insufficient concentration of io- 
dine ir the patent portion of the lumen. The range of 
norma attenuation values for the inferior vena cava after 
intravenous injection of contrast material is unknown. 

AEhough intraluminal thrombi have been identified by 
CT i the aorta [5] as well as in the inferior vana cava, we 
do ro: know if such defects are detectable in vessels, 
suck es the renal vein, imaged in their long rather than 
shof exis. In addition to the dilution of con-rast material 
between point of injection and the renal vein, the partial 
volume? error that results from a renal vain coursing 
oblique to the transverse CT plane can make ciagnosis 
of tF- rembosis in a renal vein difficult. 
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Fig. 4.— Case 4. A, Late phase of renal arteriogram showing vascular 
neoplasm with pathologic vessels feeding tumor thrombus (arrow) in 
inferior vena cava. B, CT scan showing moderate enlargement of inferior 
vena cava. Coil occluding renal artery is posterior to vena cava. C, CT 
scan 6 months later, at same level as B, showing interval decrease in 
diameter of inferior vena cava. D, Scan cephalad to C showing intralu- 
minal thrombus as low density filling defect (arrow) within inferior vena 
cava. 





Diminished Radiopacity of Contrast Material: A Urographic Sign of 
Ureteral Calculus 


MELVYN KOROBKIN,' RICHARD P. JACOBS,? ROBERT E. CLARK,? AND HIDEYO MINAGI? 


Eleven patients with unilateral ureteral calculus had excre- 
tory urography which showed the radiopacity of excreted 
contrast material to be diminished on the side of the calculus. 
This finding was of diagnostic importance in nine patients who 
demonstrated little or no dilatation of the urinary tract proxi- 
mal to the calculus. Other forms of unilateral renal disease, 
such as acute pyelonephritis, can produce the same uro- 
graphic finding. 


Acute unilateral ureteral colic due to an obstructing 
calculus is one of the most common of all medical 
problems, especially in the hospital emergency room. 
On plain radiography of the abdomen, a radiopaque 
structure overlying the expected course of one of the 
ureters is suggestive of ureteral calculus. If acute ure- 
teral calculus is suspected, excretory urography is usu- 
ally performed to document the presence, site, and 
degree of obstruction. 

The diagnosis of acute, ureteral obstruction is made 
when urography demonstrates a prolonged dense neph- 
rogram, a delayed pyelogram, or significant pyeloureter- 
ectasis [1]. We have observed that, in the absence of 
these well recognized urographic findings, diminished 
radiopacity of contrast material on the side of the sus- 
pected calculus can be a useful functional sign of ob- 
struction. 


Subjects and Methods 


We reviewed the medical records and radiographs of 11 
patients diagnosed unequivocally as having acute unilateral 
ureteral calculus and in whom definite diminution in radiopacity 
of contrast material on the suspected side was observed during 
excretory urography. No attempt was made to assess the inci- 
dence or prevalence of this urographic finding. All urograms 
included a radiograph of the renal areas exposed 5 min after 
intravenous injection of a bolus of a conventional urographic 
contrast agent. Radiographs were then obtained in the usual 
manner for 30 min after injection. None of the patients showed 
a prolonged dense nephrogram or delayed pyelogram. 


Results 


All 11 patients had unilateral flank pain within the 24 
hr before urography. In most the flank pain radiated to 
the ipsilateral groin. Hematuria was evident macroscop- 
ically or microscopically in 10 patients. All 11 patients 
were treated conservatively, because radiography sug- 
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gested 3 calculus was probably present in the distal 
ureter. All patients for whom adequate follow-up infor- 
mation was available had resolution of the flank pain 
within a few minutes, hours, or days; five reported 
passage of a stone or sludge in the urine. 

Table 1 shows the principal plain film anc urographic 
features in the 11 patients. Two patients had definite 
dilatation of the ureter, making the diagnosis of ureteral 
obstrucion easy. Diminished radiopacity of contrast 
materia on the side of the suspected calculus was an 
importa^t diagnostic sign in nine patients in whom 
ureteral dilatation was either absent or only slight com- 
pared to the opposite side. In these nine patients the 
diminished radiopacity was evident on every radiograph 
obtained during urography. Figures 1-3 exemplify this 
unilateral diminution in contrast agent radiopacity on the 
side of the ureteral calculus. 


Discussion 


An otstructing ureteral calculus is not always demon- 
Stratec on plain abdominal radiography. It may be only 
faintly calcified, mistaken for the ubiquizous pelvic 
phlebol th, or not calcified at all. In only one-third of a 
large series of patients with acute ureteral calculus 
obstruction was the calculus demonstrated on plain 
abdominal radiography [2]. The widely recognized uro- 
graphic features of acute ureteral obstruction are not 
present in every case. Even if one ureter or collecting 
system is slightly dilated in comparison to tie opposite 
side, this dilatation may be the residual effect of a 
previous obstruction or reflux, or it may simply be a 
normal variant. Nine of the 11 patients we studied had 


TABLE 1 
Radiographic Findings 


Calculus (plain radiograph): 
PIODSDIO: arrra sie e REXeRERE XR EA KA 5 
EGUINOGED os. oncecevcensanaceseeuses 3 
POO, Lou cwecieaeediaecbsdascaaa 3 
Silated ureter (urogram): 
GUND 11a exa d evade seaueures 2 
BUS ooquk ph RAE ART E E 5 
DSO 12 cc x ERIeR C RE VER S aEaYErrws 4 
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Fig. 1.— Sudden right flank pain and hematuria. A, 5 min radiograph during urography showing slight pyeloureterectasis and 


marked diminution in radiopacity on right side. B, Distal ureters showing same discrepancy in density of contrast material. 





Fig. 2.—Left flank pain and hematuria. Urogram showing 
definite reduction in radiopacity throughout entire left ureter and 
renal collecting system, despite equal caliber on both sides. 


little or no dilatation of the ureter proximal to the calcu- 
lus. Thus the functional abnormality, seen on the uro- 
gram, of diminished radiopacity of contrast material in 
the ipsilateral ureter proved important in the radio- 
graphic diagnosis. The potential diagnostic utility of this 
urographic finding in acute unilateral ureteral calculus 
has rarely been discussed. Bretland [2] suggested it was 
a sign of continuing obstruction; Hyams [3] postulated 


that its presence indicated a stone had recently passed 
through the ureter. 

The apparent radiopacity of contrast material is pro- 
portional to the concentration of the material times the 
depth of the element containing that material. If it is 
assumed that the ureter is a cylinder (i.e., of uniform 
depth), then diminution in radiopacity implies a reduc- 
tion in concentration of the contrast agent. Nevertheless, 
such a reduction in concentration of contrast material 
may not always be reflected on the radiograph as re- 
duced radiopacity. In vitro experiments have indicated 
that, given a nearly equal ureteral diameter bilaterally, a 
difference in ureter iodine concentration of at least 100% 
is necessary before a difference in radiopacity can be 
detected on the radiograph [4]. 

Because in the majority of our patients (nine of 11) the 
ureters were nearly equal in caliber, we assume that the 
diminished radiopacity on the obstructed side was due 
to diminished concentration of contrast material. It is 
uncertain whether the diminution in concentration takes 
place within the kidney or is postrenal in location. There 
is no convincing experimental evidence to support the 
hypothesis that in acute hydronephrosis an obstructing 
calculus results in production of relatively dilute urine by 
the kidney. In fact, Suki et al. [5] showed that acute 
hydronephrosis in animals results in increase, rather 
than decrease, in the urinary osmolarity on the hydro- 
nephrotic side. Although some investigators suggest 
that the increased renal blood flow accompanying ele- 
vated ureteral pressure may reduce the concentrating 
capacity of the renal medulla [6], others have disputed 
this claim [7]. 

Evaluation of such experimental studies is difficult 
partly because the degree and duration of ureteral ob- 
struction, the level of hydration, and the presence and 
type of experimental diuresis used may not accurately 
reflect the clinical conditions that produced the uro- 
graphic findings in our patients. Another possible expla- 
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Fig. 3.—A, Urogram performed for dysuria showing equal degree of opacification cf contrast material in both kidneys and in proximal and distal 
ureters. B, Repeat urogram 5 days later for acute right flank pain and hematuria shewing diminished radiopacity on right. 
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Fig. 4.—A, 6 min radiograph during urography showing equal or slightly recuced radiopacity of contrast material on right despite definite 
pyeloureterectasis. B, Film 4 min later showing greater opacity of contrast mates | on right than on left, indicating that initial dilution of contrast 
material by more stagnant urine has been superseded by continued excretion into diated ureter and renal pelvis. 


nation of the decreased radiopacity of contrast material 
is the diuresis associated with relief of renal obstruction 
[8]. If the ureteral calculus passed into the bladder before 
or at the beginning of urography, the urographic finding 
we describe might be a reflection of the decreased 
concentrating capacity of the kidney following relief of 
the obstruction. 

It is likely that urine is adequately concentrated by the 
kidney during acute partial ureteral obstruction, but is 
then diluted by a column of urine in the ureter more 


stacramt than that in the opposite side (fig. 4). The only 
way o confirm such a postulated mechan sm clinically 
would 2e to obtain and evaluate rapid-sequence radio- 
grapas during the first 5 min of urography in patients 
suc? as ours. Normally the urographic firding we de- 
scriz2 s overshadowed by the more conventional find- 
ings. especially ureteral dilatation. Our find:ngs indicate 
that here are degrees and durations of pertial ureteral 
obst«ction that can result in reduction of urine flow 
witheu producing profound ureteral dilatation. In such 
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cases, reduction in radiopacity of the contrast material 
may be useful urographic evidence of acute ureteral 
calculus obstruction. 

Regardless of the mechanism responsible for the re- 
duced radiopacity, it should be apparent that any unilat- 
eral renal disease, or any diffuse renal disease that 
affects the concentrating mechanism of one kidney more 
than the other, could result in a urographic appearance 
similar to that described here. Certainly, unilateral 
diminution in contrast agent radiopacity is occasionally 
seen during urography in patients with acute pyelo- 
nephritis [9], a disease with a clinical appearance close 
to that of acute calculus. 
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New Observations in Renal Transplants Using Ultrasound 


MELVYN R. CONRAD,' RICHARD DICKERMAN,? IAN L. LOVE,’ THOMAS CURRY,' PAUL PETESS,? 
ALLEN HULL,? MARK LERMAN,? AND ~AROLD HELDERMAN? 


Using gray scale ultrasound, the parenchymal changes in 
transplant rejection are reported in five patients. In both acute 
and chronic rejection, parenchymal sonolucent regions may 
be imaged due to foci of edema, hemorrhage, or recent 
infarction. The prognostic significance of these findings is 
unclear. 


Previous investigators have shown that ultrasound is 
useful in assessing the transplanted kidney. Hydrone- 
phrosis may be reliably excluded. Although an increase 
in the measured volume of the renal transplant has been 
correlated with transplant rejection [1-3], parenchymal 
changes due to rejection have not been well docu- 
mented. These findings are described and correlated 
with the arteriographic and anatomic changes in five 
patients, and are representative of findings seen in a 
larger series of approximately 180 transplant examina- 
tions per year. 


Materials and Methods 


Transverse and oblique scans (i.e., parallel to the surgical 
scar) of the renal transplant were done at intervals of 0.5-1.0 
cm using a 3.5 MHz, medium internal focused transducer. 
Images were made using the single sweep scanning technique 
and recorded on a Searle Pho/Sonic analog unit, Searle Pho/ 
Sonic digital unit, or a Picker EDC unit. Time gain compensation 
and output were set for optimal renal parenchymal detail. In 
renal transplants without rejection, the renal cortex has a 
characteristic uniform homogenous grainy acoustic texture. 
The medullary pyramids are imaged as discrete sonolucentlike 
structures surrounded by the homogenous parenchymal pattern 
of the cortex (fig. 1). 


Case Reports 
Case 1 


A 26-year-old white male received a cadaveric renal allograft 
after 2 years of chronic hemodialysis. Anuria developed post- 
operatively. On the fifth postoperative day, an arteriogram (fig. 
2A) showed signs of rejection evidenced by severe pruning of 
the peripheral vessels, irregularity of the segmental renal arter- 
ies, a poor nephrogram, and increased circulation time. A 
sonogram showed large areas of sonolucency within the renal 
parenchyma (fig. 2B and 2C). The patient was treated for 
rejection with intravenous steroids. Because the clinical re- 
sponse was poor, a transplant biopsy was performed 15 days 
postoperatively which revealed acute rejection with a small 
cortical infarct. In the face of continued poor renal function, the 
patient received three additional courses of antirejection ther- 
apy. A sonogram 40 days after transplantation showed the 
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sonolu.—-2ní regions to be unchanged, and a nephrectomy was 
performed 2 days later. The gross specimen showed acute 
rejecti« a evidenced by a boggy, edematous kidney with diffuse 
areas 2 recent, punctuate hemorrhage, and areas of recent 
gross eentical infarction. 

Corr-uert. In this patient with both clinical and erteriographic 
evidence of acute transplant rejection, prominent cortical son- 
olucer- regions were imaged throughout the hosoital course. 
Exami sation of the gross specimen confirmed the cortical 
sonolLcenzy to correspond to the morphologic changes of 
edema hemorrhage, and recent gross infarcts in the renal 


paren ctyrr a. 


Case = 


A 3—~ear-old black female received a cadaveric «idney trans- 
plant. te- 21 days, an arteriogram was performed because of 
poor renal function. It showed marked irregularity of the large 
vessel . st-etched intrarenal vessels, and an increased circula- 
tion tim= (greater than 11 sec) which was competible with the 
vascul't s of acute rejection (fig. 3A). Large sonolucent regions 
were maged in the renal parenchyma, which persisted until 
nephrectomy 46 days after transplant (fig. 3B). The gross 
specim en showed multiple recent infarcts in the renal paren- 
chyme due to acute rejection. 

Comment. The clinical and arteriographic documentation of 
the onge: of acute rejection was correlated with the appearance 
of larc sonolucent regions within the renal parenchyma due 
to exter sive cortical infarctions, hemorrhage, and »dema. 





Fig. 1.—Oblique sonogram of renal transpant 3 
cays after transplantation. Relatively sonolucent-ap- 
pearing medullary pyramids (P) are surrounded by 
homogeneous, grainy acoustic texture of renal cortex 
(©. Dark central echoes arise from renal hilum. 
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Fig. 2.— Case 1. A, Transplant arteriogram showing severe pruning of peripheral vessels 
and irregularity of renal vessel (arrow) due to rejection. B, Oblique sonogram at same time 
as A showing large areas of cortical sonolucency (S) adjacent to region of medullary 
pyramids. P = normal pyramids in anterior half of kidney. Arrow indicates plane of section 
in C. C, Transverse sonogram at level of arrow in B showing large sonolucent region in 
cortex (S). P = normal medullary pyramid. 








Fig. 3.—Case 2. A, Arteriogram showing stretched renal vessels, irregularity of segmental vessels (arrow), and absent 
cortical perfusion (open arrow) due to severe transplant rejection. B, Sonogram transverse plane at time of A showing well 
defined, large areas of sonolucency (S) in renal cortex due to cortical infarction. 


Case 3 


A cadaveric renal allograft was performed in an 18-year-old 
black male suffering from chronic renal failure due to Alport's 
syndrome. Four days postoperatively, he was treated for acute 
rejection. A transplant arteriogram 15 days postoperatively 
showed an infarct in the upper pole of the transplant due to 
thrombosis of a small upper pole artery which had been anas- 
tomosed to the common iliac artery (figs. 4A and 4B). Sonogra- 
phy showed a large circumscribed region of sonolucency in the 
posterior portion of the upper pole (figs. 4C, 4D, and 46). 

Comment. The large parenchymal sonolucency imaged in the 
upper pole region of the renal transplant was due to cortical 
infarction as documented on the arteriogram. 


Case 4 


The patient received a renal transplant 2'/2 years previously, 
and shortly afterward was successfully treated with steroids and 
radiation therapy for four or five episodes of acute rejection. 
During the year preceding the patient's death, a mild gradual 
deterioration of renal function occurred with a rise in serum 
creatinine to the 2-3 level which remained there until death 
after an unsuccessful pancreatic transplant. Several sonograms 
obtained during the patient's last year demonstrated persistent 
areas of sonolucency in the renal parenchyma (fig. 5). An 
arteriogram showed a poor cortical nephrogram, irregular and 
poorly filled interlobular vessels, and stretched vessels. Be- 
cause of the patient's relatively stable clinical status and arterio- 
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Fig. 5.—Case 4. Transverse section through trans- 
plant showing large area of parenchymal sonolucency 
(S) in patient with chronic rejection. f = normal fluid- 
filled renal pelvis. 


graphic findings, the clinical diagnosis was chronic rejection. 
Examination of the transplanted kidney at autopsy revealed 


findings consistent with chronic rejection evidenced by areas of 


Fig. 4.—Case 3. A, Early phase of 
arteriogram showing occluded vessel 
(arrow) to upper pole of renal trans- 
plant. B, Nephrogram phase of arte- 
riogram showing pocr nephrogram 
upper pole renal transolant (asterisk) 
with retrograde fillinc of intrarenal 
branches (arrow) of occluded upper 
pole vessel. C, Oblque sonogram 
showing increased son»lucency (S) of 
upper pole renal transplant due to 
infarct. Note normal-a»pearing pyra- 
mids in lower pole and small fluid 
collection (e) in bed of transplant. B 
— bladder. D, Transverse sonogram 
through upper pole showing in- 
creased cortical sono ucency (S) due 
to infarction. E, Transv2rse sonogram 
through  noninfarcted lower pole 


showing normal medullary pyramids 
surrounded by normal-appearing ech- 
ogenic renal cortex. Technical set- 
tings are identical to D. 





fatty ceceneration, edema with interstitial fibross, and scat- 
terec 1e morrhage. 

Comment. This patient had documented chroric transplant 
reject 2r during the year preceding his demise. The persistent 
sonci: cent parenchymal regions were shown at eutopsy to be 
due tc edema, fibrosis, and hemorrhage of chronic rejection. 


Case . 


A 4D-vear-old Latin American male underwent a cadaveric 
transclamt because of renal failure due to chronic “enal glomer- 
ulone»n itis. After 18 days, the patient became febrile and 
suffered a decrease in urinary output, which failad to respond 
to a vaime challenge. Serum creatinine rose from 2.0 mg/100 
ml to 5.? mg/100 ml; urinalysis showed protein, ria, granular 
and ceilular casts, 5-10 white blood cells per righ powered 
field ard numerous red blood cells per high powered field. 
Sonecraphy showed marked increased cortical sonolucency 
withir t»e mid and lower pole of the transplant (fig. 6A). 
Arterieg aphy showed normal major renal vessels with equivo- 
cal rimi mal changes of rejection involving peripaeral cortical 
vesse s. A clinical diagnosis of mild acute rejecticn was made, 
and fcur steroid boluses were given. A good clin cal response 
occurec. and the serum creatinine decreased with clearing of 
the urnery sediment. Repeat sonography 16 days later showed 
reso uticn of the cortical sonolucency in the lower pole (fig. 
6B). 

Comment. Resolution of the large area of parenchymal son- 
oluce:c- in conjunction with the successful treetment of the 
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acute rejection episode suggests that the parenchymal changes 
were probably due to edema rather than the irreversible 
changes of renal infarction. Of note is the better documentation 
by sonography rather than arteriography, in this case, of the 
changes due to mild acute rejection. 


Discussion 


The histologic, gross morphologic, and arteriographic 
changes in acute rejection have been we!l documented 
[4]. In acute rejection, cortical ischemia occurs because 
of renal arterial occlusion due to increased vasomotor 
constriction and/or fibrinoid thrombi [5]. Cortical is- 
chemia results in variably sized, parenchymal foci of 
edema, hemorrhage, or infarction [6]. The degree of 
edema, extent of hemorrhage, and presence or absence 
of infarction is determined by the severity of the impaired 
cortical perfusion and vascular occlusion [7]. 

In this limited study using ultrasound, the appearance 
of sonolucent regions in the parenchyma of recently 
transplanted kidneys was shown to correlate by clinical, 
arteriographic, and gross pathologic examination with 
the morphologic changes of documented transplant re- 
jection. Examination of the nephrectomy specimen in 
each of the three cases undergoing severe acute rejec- 
tion showed the regions of sonolucency to be due to 
parenchymal foci of edema, hemorrhage, and/or recent 
cortical infarction. Since the latter processes are homo- 
geneous, containing few interfaces, and result in a 
decrease in acoustic impedance through the affected 
parenchyma when compared to the normal renal cortex 
[8], the appearance of parenchymal sonolucency is not 
surprising. Similar findings of parenchymal sonolucency 
were also seen in one cåse each of chronic rejection 
(case 4) and renal infaction secondary to arterial throm- 
bosis (case 3). 

Other investigators have suggested thet transplant 
rejection may be evidenced by increased echogenicity in 
the renal parenchyma and/or an increase in the size of 
the renal pyramids [9]. Increased echogenicity might be 
expected in chronic rejection due to interstitial fibrosis. 
However, the low grade edema and inflammation that 
occurs in chronic rejection [7] may result in a net effect 
of increased sonolucency, as seen in case 4. The sugges- 
tion that the renal pyramids enlarge in rejection [9] most 
likely is due to parenchymal edema in the adjacent 





Fig. 6.— Case 5. A, Oblique sono- 
graphic section through renal trans- 
plant showing large area of sonolu- 
cency (S) involving lower half of trans- 
plant due to acute rejection. e = small 
perirenal fluid collection. B, Oblique 
sonographic section at level similar to 
A following resolution of acute rejec- 
tion process. Note relatively normal 
homogenous cortical echo pattern. 
Nearly identical technical settings 
were used in each examination. N = 
near gain, D = slope in dB/cm, F = 
far gain. Output = —6 dB in each case. 


cortex (figs. 2B and 4C), and not to a real increase in 
size of the pyramids. 

The prognostic significance of these findings is not 
clear at present. The appearance of well defined paren- 
chymal sonolucencies .ı a recent transplant probably 
indicates significant parenchymal ischemia due to acute 
rejection. Est.nation of the degree of ischemia and 
differentiation between edema and hemorrhage from 
cortical infarction on the basis of the pattern or degree 
of sonolucency was not possible. The sonolucency due 
to each of these processes appears indistinguishable 
using current ultrasound equipment However, relatively 
rapid resolution of the findings concomitant with the 
successful treatment of an acute rejection episode, as in 
case 5, probably indicates a lesser degree of tissue 
insult, such as parenchymal edema rather than infarc- 
tion. In a chronic renal transplant, without baseline 
studies, it would be difficult to differentiate the paren- 
chymal sonolucency due to an acute rejection episode 
from that due to the low grade edema and associated 
interstitial fibrosis of chronic rejection. 

The relationship of these findings to acute tubular 
necrosis and renal cortical necrosis is currently being 
investigated. Each of these processes affects the entire 
renal substance in a uniform fashion. Widespread hem- 
orrhagic infarction may be seen with cortical necrosis, 
and diffuse edema of varying degree occurs in acute 
tubular necrosis [10, 11]. In contrast, the ischemia of 
rejection affects the cortex in a random and focal pattern. 
Consequently, focal parenchymal sonolucency is not 
anticipated during acute tubular necrosis or cortical 
necrosis. 
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Calcified Bodies in Popliteal Cysts: A Characteristic Radiographic 
Appearance 


RONALD P. GOLDBERG ? AND HARRY K. GENANT' 


Caicified bodies in popliteal cysts have a characteristic radi- 
ographic appearance which can be confirmed by arthrogra- 
phy. Calcified bodies may arise in the true joint due to trauma, 
arthropathy resulting in joint destruction, or synovial osteo- 
chondromatosis. These calcified loose bodies may pass into 
a popliteal cyst through posterior joint-bursal communications 
or can arise in a popliteal cyst by chondrometaplasia. Correct 
radiographic interpretation will exclude soft tissue tumors and 
vascular lesions as differential considerations. Management 
of these patients will be determined by the clinical circum- 
stances since neither popliteal cysts nor synovial osteochon- 
dromatosis are necessarily symptomatic. 


The radiographic finding of multiple calcified bodies 
posterior to the knee joint can present a confusing 
diagnostic problem. The differential diagnosis may in- 
clude soft tissue tumors with calcification, such as fibro- 
sarcoma or synovial sarcoma, or vascular lesions, such 
as popliteal artery aneurysms or arteriovenous malfor- 
mations. We recently saw four cases in which this finding 
was due to calcified bodies in a popliteal (Baker's) cyst. 
Characteristic plain film findings were confirmed by 
Surgery and/or arthrography in three cases. This paper 
describes the radiographic findings and considers the 
pathogenetic mechanisms for calcified bodies localizing 
in popliteal cysts. 


Case Reports 
Case 1 


A 64-year-old woman was hospitalized with a right popliteal 
fossa mass. Swelling had been noted for several weeks and 
intermittent knee pain without obvious cause for 4 months. 

Radiography demonstrated multiple dense, round punctate 
calcifications behind the knee (fig. 1A). CT scanning showed a 
soft tissue mass with dense calcification behind the knee (fig. 
1B). Femoral arteriography showed normal vessels in the region 
of the knee with no evidence of aneurysm. Arthroscopy revealed 
a few pieces of loose cartilage in the joint and some small 
defects in the articular cartilage thought to be due to osteoar- 
thritis. The synovial lining of the knee joint and suprapatella 
bursa appeared normal. Intraoperative radiography showed that 
air introduced into the knee joint extended into a popliteal cyst 
that contained calcified masses posterior to the knee. A poste- 
rior dissection yielded a bursal mass with a necklike extension 
arising from the joint capsule between the semimembranosus 
and medial head of the gastrocnemius muscles. 

The pathologic specimen was a 6 x 2 cm ovoid mass with 
multiple small 0.5 cm cartilage bodies. Microscopy revealed 
cartilaginous tissue growing from the synovium which lined the 
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cyst. S. aftered areas of ossification were present in the cartilag- 
inous loose bodies. The diagnosis was synovial osteochondro- 
matosi .. 


Case 2 


A 3t-ysar-old man had chronic right knee pain. History 
revealed major knee trauma at age 14 years. Radiography 
shower cegenerative changes, including flattening and irregu- 
larity cf :he medial femoral condyle. Calcified bodies were 
presen behind the knee and in the region of the knee joint (figs. 
2A anc Æ). Subsequent films of the knee pricr to surgery 
showee a change in position of the calcified bodies (fig. 2C). At 
surger* multiple loose cartilage bodies were seen in the knee 
joint and in a popliteal cyst. No evidence of cartilaginous 
metaplas& in the synovium was found, and the loose bodies 
were felt to be secondary to fragments of cartilage dislodged 
from t= medial femoral condyle. 


Case 3 


A 67 year-old man had bilateral leg and arm pa n. Rediogra- 
phy sh« w3d multiple calcified masses posterior to the knee (fig. 
3A). Amhrography demonstrated that these masses were within 
a popli«eel cyst (fig. 3B). The symptoms were felt to be due to 
cervica: spine pathology resulting in cord compression, and 
surgerv was not performed on the knee. 


Case 4 


A 7C year-old male with malignant melanoma of th» scalp 
compie nec of severe low back pain radiating down the eft leg. 
Radiography of the knee showed multiple densities posterior to 
the kne joint. These densities had the radiographic appearance 
of calc fied cartilage (fig. 4). The pain was thought to be 
unrelated to knee pathology and instead due to an old sciatic 
nerve ir jury from an injection. The knee was asymptomatic and 
no further” diagnostic workup was undertaken nor treatment 
prescrised. The diagnosis, based on the characteristic radio- 
graphic appearance, was probable synovial osteochondroma- 
tosis ima »opliteal cyst. 


Discussion 


The cemposition of loose bodies in joints is either 
entirely cartilage or a combination of cartilage and bone. 
These bodies may be classified according to their etiol- 
ogies nb three groups [1, 2]: (1) trauma—loose bodies 
seconea y to osteochondral fractures and osteochondri- 
tis dissecans [3]; (2) arthropathy —loose bodies associ- 
ated with joint surface disintegration such as osteoar- 
thritis, infection, and neuropathic joints; and (3) synovial 
osteocncndromatosis —calcified or noncalcified bodies 
which may be attached to the synovial membrane or 
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Fig. 1.—A, Lateral radiograph 
showing multiple nodular densities 
behind knee. Punctate calcifications 
within nodules are characteristic of 
cartilage calcification. B, CT scan 
of knees showing small calcifica- 
tions (arrows) within soft tissue 
mass behind right knee. 


Fig. 2.—A and B, Radiographs demonstrating degenerative changes including flattening and irregularity of medial femoral condyle. Calcified bodies 
are behind knee and in region of joint. C, 3 months later calcified bodies have changed position. Change indicates they are loose within knee 
joint, suprapatella bursa, and popliteal cyst. 


loose [4, 5]. Trauma and arthropathy can be grouped 
together as processes which may affect articular carti- 
lage and secondarily result in calcified or loose joint 
bodies. However, synovial osteochondromatosis is con- 
sidered a primary pathologic process of the synovial 
lining resulting in loose or calcified joint bodies. 

The etiology of synovial osteochondromatosis is un- 
known. It is believed to be a benign form of chondrome- 
taplasia occurring in synovial tissue [5, 6]. The chondroid 
masses may form in the tips of synovial villi in joints, in 
bursal synovium [7], or in tendon sheaths. Synovial 
osteochondromatosis occurs most commonly in the 
knee joint, but can occur in the hip, shoulder, and elbow 
[8-11]. Conventional radiography may show soft tissue 
masses within the joint. These tissue masses may or may 
not be calcified and may erode the adjacent bone [12]. 
Arthrography can show multiple small filling defects 
resulting from either the synovial masses or loose joint 
bodies [13, 14]. 

On the basis of a histopathologic study of 30 cases, 
Milgram [8] believes there are three separate phases of 
synovial osteochondromatosis. He states that the proc- 
ess Starts as active intrasynovial disease, progresses to a 
transitional phase of osteochondral bodies in the syno- 
vium and free in the joint cavity, and, finally, a phase of 
inactive synovial disease with multiple free joint bodies. 
The nature of therapeutic intervention should reflect the 


stage of the process, and synovectomy may be unnec- 
essary in the last phase of synovial osteochondromato- 
sis. 

According to Meyerding and Van DeMark [15], poplit- 
eal cysts may be produced by either herniation of the 
synovial membrane through the posterior capsule of the 
knee joint, or a communication of the knee joint with the 
semimembranosus or gastrocnemius bursae. These 
cysts are synovial lined. In a high percentage of cases, 
popliteal cysts are associated with intraarticular pathol- 
ogy [16]. Lesions such as meniscal tears or rheumatoid 
synovitis which result in chronic synovial effusion may 
be causally responsible for some popliteal cysts [17]. 

We believe there are two explanations for the finding 
of calcified bodies in popliteal cysts. First, loose joint 
mice or synovial osteochondromata may induce a joint 
effusion, which through congenital openings between 
the semimembranosus or gastrocnemius bursae causes 
enlarged popliteal cysts. Loose bodies as well as joint 
fluid can travel from the true joint space to the commu- 
nicating posterior bursa resulting in the occurrence of 
calcified bodies in the popliteal cyst. Alternatively, the 
same radiographic appearance could be produced if the 
calcified bodies of synovial osteochondromatosis arose 
de novo as a form of chondrometaplasia in the synovial 
lined popliteal cysts. Synovial osteochondromatosis aris- 
ing de novo in a noncommunicating popliteal bursal cyst 


CALCIFIED BODIES IN POPLIT=AL CYSTS 


Fig. 3.—A, Multiple calcified bod- 
ies (arrows) posterior to knee joint. 
B, Arthrogram demonstrating calci- 
fied bodies (arrows) within popliteal 
cyst. (Courtesy of Dr. Robert Courey, 
St. Anne's Hospital, Fall River, 
Mass.) 


Fig. 4.—Anteroposterior (A) and 
lateral (B) films showing multiple 
calcifications posterior to knee joint 
with radiographic appearance char- 
acteristic of calcified cartilage. 


has an identical appearance to synovial osteochondro- 
matosis in a popliteal cyst in which there is communica- 
tion with the joint [7]. 

We believe the latter explanation is relevant in case 1 
and the former in case 2. The synovial metaplasia seen 
in the pathologic specimen in case 1 confirmed the 
diagnosis of synovial osteochondromatosis. In case 2, 
the history and radiographic findings of previous trauma 
and the lack of synovial metaplasia implied that the 
cartilaginous and loose bodies were secondary to the 
previous trauma and joint destruction. The characteristic 
radiographic appearances of synovial osteochondroma- 
tosis in cases 3 and 4 closely mimic that of case 1 and 
support a similar pathogenetic mechanism, although 
surgical proof was not obtained. 
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Complications of Catheter Cerebral Arteriography: Analysis of 5,000 
Procedures. |. Criteria and Incidence 


RICHARD L. MANI, 2 RONALD L. EISENBERG,’ EUGENE J. McCONALD, JR., 3 JAMES A. POLLOCK,* AND 
JOHN R. MANI* 


Computer analysis of complications of 5,000 catheter cere- 
bral arteriograms performed at four hospitals (two training 
and two nontraining) revealed a total of 68 complications 
(1.4%). Eight (0.16%) of these complications were major: five 
patients required thrombectomy or embolectomy, two had 
permanent neurologic deficits, and one patient died. The 
complication rate for the training hospitals (3.9%) was signifi- 
cantly higher than that for the nontraining hospitals (0.9%), 
but the rates of permanent complications were identical in 
both groups (0.1%). Reporting criteria and complication types 
are described. 


Catheter cerebral arteriography has achieved increasing 
acceptance as a technique that provides high degrees of 
both operator flexibility and patient comfort. Within the 
last 10 years (1966-1976), it has become the technique 
of choice in evaluating virtually every suspected intracra- 
nial lesion at the University of California San Francisco 
and its two affiliated training hospitals. Puncture of the 
femoral artery has replaced puncture of the axillary or 
brachial artery and direct puncture of the carotid or 
vertebral artery except in rare instances when (1) occlu- 
sion or high grade stenosis of both femoral and iliac 
arteries prevents passage of the catheter; (2) a vessel is 
so tortuous it cannot be catheterized; or (3) the referring 
physician specifically requests that femoral puncture be 
avoided. 

Despite the demonstrated advantages of this tech- 
nique, outside our institutions there is still widespread 
reluctance to adopt it because of doubts about its safety 
[1-4]. These doubts reflect the absence of comprehen- 
sive and detailed data on complication rates of catheter 
cerebral arteriography as currently practiced using the 
recent advances in catheters, guide wires, contrast me- 
dia, film and equipment technology, and greater opera- 
tor proficiency. In every case in which catheter cerebral 
arteriography is considered, it is the clinician who must 
ultimately weigh the risks and benefits for the patient. 
More precise data on the current complication rate of 
catheter cerebral arteriography will allow this decision to 
be made with greater confidence. 

To investigate the complications of arteriography, we 
reviewed 5,000 catheter cerebral arteriograms and the 
medical records of patients evaluated in two training and 
two nontraining hospitals. This first part of our study 
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presents the criteria used for reporting the complica- 
tions classifies the complications into three major types 
and subtypes, documents the incidence of complication, 
and compares the complication rates of the rontraining 
and trairing hospitals. 


Materials and Methods 


The four hospitals chosen were well matchec. First, the 
participatng neuroangiographers in these hospitals were 
trained ir the same institution (University of California San 
Franciscc) and use virtually identical techniques of catheter 
cerebral erteriography. Second, the participating hcspitals were 
similar im number of patient beds and number of procedures 
performed per year (table 1). The level of xperience of the 
angiographers, however, varied considerably between first- and 
seconc year radiology residents (supervised) and fully trained 
neuroang cgraphers. 

In reviewing the medical records and arteriograr s frcm each 
of the tour hospitals, particular attention was paid :o argiogra- 
phers and nurses’ notes and progress notes for the 48 hr period 
following arteriography. If any evidence of comp ication was 
reported, the patient's course was assessed from time df com- 
plicat an until the condition stabilized. 

Early im the period of data acquisition, when approximately 
1,600 cases had been reviewed (800 from each of the two types 
of hospital), it became apparent that the incidence of compli- 
cations im the nontraining hospitals was far less thar in the 
training Fospitals. Therefore, in order to investigate possible 
relationsFips of the complications to other factors (2.g., clinical 
and arterbgraphic diagnoses, age of patient, time of procedure, 
amount of contrast agent, number and type of vessels catheter- 
ized) 5], we extended our data gathering into earlier years, but 
this time only from the nontraining hospitals so ttat a compa- 
rable number of complications from both types of hospital 
could be analyzed. The total number of cases collected was 
5,000 813 from the training hospitals from August © 974 to June 
1975 and 4,187 from the nontraining hospitals from January 
1969 to Jure 1975. 

The pr»cedural and follow-up data pertaining ~o the 5,000 
catheter cerebral arteriograms were recorded cn prepared 
forms, transcribed to punch cards, and analyzed by computer 
(table 2). 


Reportinc Criteria 


Differe it authors report results in different ways, making 
comparison of complications difficult, if not impossible. We 
combinec the criteria of Wishart [6] and Takashi and Kewanani 
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TABLE 1 
Analysis of Participating Radiology Staff 


No. 


Hospital Beds Procedures/Yr Radiology Staff Comment 
Nontraining: 
HT osa daran EERAVERA 600 600 Two neuroradiologists Perform 90%-95% of all arteriography 
NIME aic e Yd s 275 300 Three board-certified radiologists, no Equally share all arteriography per- 
extra arteriographic training formed 
Training: 
|l PP 600 750 Two neuroradiologists, two neurora- 9096-9596 performed by fellows or 
diology fellows, and two third year residents under direct supervision 
residents of neuroradiologists 
jc BONN T ELETT 275 450 One neuroradiologist, four staff ra- 9095-9596 performed by residents 
diologists, and two first or second under direct supervision of ra- 
year residents diologists 
TABLE 2 
Analysis of Case Material 
Arteries Punctured 
Procedures Sex ban " l l 
Hospital Years M/F . Femoral Axillary Carotid 
. No. o, (%) MIG ssc 
(yr) No. % No. 9o No. 96 
Nontraining: 
i2 ETE SSS LOE 1/1969-6/1975 3,676 72 52/48 1-88(52) 3,631 99 42 1 3 juna 
ASD aoa dus Pha 1/1973-6/1975 511 10 59/41 4-94 (61) 487 96 17 3 7 1 
Training: 
TA aoraduided dX dau lema 8/1974-6/1975 513 12 51/49 1-87(52) 464 90 48 9 1 
TA rece 8/1974-6/1975 300 6 97/3* 21-89(56) 291 97 9 3 or 
PON rth e585 22er 23 5,000 100 55/44 1-94(53) 4.873 98 116 2 11 0.2 


* Veterans Administration Hospital. 


[7] and classified complications into three major categories 
(table 3): local, central nervous system, and systemic or toxic. 
Subcategories were allocated for each of the major types of 
complication according to severity and duration. The following 
definitions were used for interpretation of the data. 

Complication. Any unanticipated event deleterious to the 
health of the patient occurring within 24 hr of the initiation of 
the arteriographic procedure and which in the judgment of a 
trained clinical observer resulted from the procedure. 

Minor. A complication that does not alter significantly the 
health or activity of the patient or require extra hospitalization 
or extraordinary therapy (pertains primarily to complaints of the 
patient). 

Major. A complication that alters significantly the health or 
activity of the patient and requires extraordinary therapy or 
hospitalization. 

Transient. A complication that persists for 10 days or less. 

Permanent. A complication that persists longer than 10 days. 

Local. A complication that involves the puncture site or artery 
or limb. 

Central nervous system. A complication that involves any part 
of the central nervous system. 

Systemic or toxic. A complication that involves any body 
system other than the central nervous system. 

Determination of whether a complication is due to the proce- 
dure or to the attendant disease is often difficult. For example, 
a moribund or comatose patient whose clinical course worsens 
before, during, and immediately after emergency arteriography 
may demonstrate symptoms of a complication that may or may 
not be attributable to the procedure. To avoid speculation, we 


TABLE 3 


Criteria for Reporting Complications Resulting from Catheter 
Cerebral Arteriography 


Criteria Examples 
Local: 

Transient, minor .......... Subjective complaints of 24 hr 
or less requiring only sup- 
portive therapy 

Transient, major .......... Loss of pulse, cold limbs requir- 
ing anticoagulant therapy but 
not surgery 

Permanent, major ......... Requiring thrombectomy or 
embolectomy 

RG Loaded berbes ceeds .. Asresult of surgery or limb 


complication 
Central nervous system: 


Transient, minor .......... Seeing “spots” for 5-10 min 
after injection 

Transient, major .......... Blindness, paralysis lasting less 
than 10 days 

Permanent, major......... Residual field defects, hemi- 
paresis 

DGG socias ext Re tRYS Following convulsion, stroke 

Systemic or toxic: 

Transient, minor .......... Minor hypotensive episode 

Transient, major ......... Shock, laryngospasm, electro- 
cardiographic changes 

Permanent, major......... Arrhythmia, electrocardi- 
ographic changes, coma 

DON Loca bad d ora Cardiac arrest 
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TABLE 4 
Total Complications 


Complications 


NT-I 
Local: 
BEBO TOPSINIIE a à qu dox renidet Sousa oin 
MENDES conse Bin deck egeat lpx d RR SC cake doo o3 
MEO DESTRO a RO Roo d dst REPRE SU 2 
DOBIN LLooczee enis ur ddd aa ie E PR E aad xax da i» 
QUNM assured 4d4xdosdiokeadqubiddsenyad debes ds 2(0.06) 
Central nervous system: 
MIBSF ONDORE iio ks 00545548 oa REPERI EA d TT 
E inosine i gas ERAFOFREREREXAVEER T eh 17 
MEOF DOrmanent .cucooocsoswaerakdE i4 ERERXGRRSAG RES 2 
DENN 55 bien gd RYAKAA RAT RREqiSNIER TRAE EAR 1 
Suid. as ed xc tcwacaks eO PepKRRqCKRE E Sq IF q 20(0.5) 
Systemic: 
MIND MANGO Lucca EPERXCEFCCCRERE SIDCEIRC oer RE 3 
MEIOFIBDBIBDE 2iusadaa esed ai a Ye Rp Dee Rok Eae ox 2 
Mo BOImmanelE odes 664645 qaae x uA Cer e Hx 
VINEIS Asc atesecdsS casks saya ERRARE aU d dcs. sd ERR dida RS 
BUDE. nied E ox RAE ERE RA TERR V Eo. 5(0.1) 
TOM PESEE SEVA Eoo EAE TE EE E LEE T 27(0.7 


Note. — Numbers in parentheses are percentages. 


recorded any complication judged by the referring clinician to 
be a complication of the procedure itself. This may have 
produced a higher complication rate but one that is probably 
offset by complications that were "silent" or unobserved. 


Results 


A total of 68 complications (1.4%) resulted from the 
5,000 catheter cerebral arteriographic procedures (table 
4). Of these 68 complications, 14 (20.596) were minor, 
transient; 46 (6896) were major, transient; and seven 
(10%) were major, permanent. There was one death 
(1.596). The total complication rates for the nontraining 
hospitals (0.996) were significantly lower (P — .001) than 
those for the training hospitals (3.9%). 

Five patients (0.1%) had local complications that re- 
quired thrombectomy or embolectomy. There were 41 
(0.896) major central nervous system complications. Of 
these, 35 were transient neurological deficits requiring 
10 min to 48 hr to clear, and three were transient 
hemiparesis requiring 7-10 days to clear. Two patients 
had permanent hemiparesis. One patient died after a 
prolonged abortive attempt to catheterize the left verte- 
bral artery; the postmortem diagnosis was atherosclero- 
sis, dissection and occlusion of the left vertebral artery, 
and a small right vertebral artery. Systemic complica- 
tions included five severe hypotensive episodes. In three 
there was associated laryngospasm that was treated with 
fluids and steroids. No patient required a tracheostomy 
nor had a cardiac arrest. 

Table 5 shows the six major categories of prearterio- 
graphic (clinical) diagnosis in our series. The major 
discrepancy in the distribution pattern can be seen in the 
seizure or headache category, in which the number of 
patients is significantly larger in the nontraining institu- 


Nontraininc Bos»::al 


Training Hospital 


— HH Total 
NT- Total T-I T-II Total 
2 2 
2 2 1 1 3 
2 4 1 1 5 
4(0.8) 6(0.1) 3(0.6) 1(0.3) 4(0.5) 10(0.2) 
5 i4 5 5 
3 20 14 E 18 33 
2 i 2 
phat à 1 b TU uw 1 
3(0.6) 23(0.6) 19(3.7) 4(1.3) 23(2.8) 45(0.9) 
1 E 2 1 3 y 
1 3 2 5 
2(0.4) 7(0.2) 2(0.4) 3(1.0) 5(0.6) 12(0.2) 
9(1.8) 36(0.9) 24(4.7) 8(2.7) 32(3.9) 6&(1.4) 


tions (19%) than in the training institutions (2%). Patients 
with clinically diagnosed seizure or headache ^ad a high 
percemtaje of arteriograms that showed no abncrmali- 
ties and ccrrespondingly experienced few corr plications 
from the 5-ocedure. When complications from this cate- 
gory were 2xcluded, the overall complication rates were 
not great y altered (table 5). 


Discussion 


Reported overall complication rates of cerebral arteri- 
ography have varied; Feild et al. [8] reported 2.1%, 
Blain anc Resch [9] 23.2%. We found a rate of 1.4% 
(table 6). Total complication rates reported are often 
misleading because they do not discriminate the clini- 
cally impcrtant permanent complications from “hose that 
are transi2nt and clinically less significant. Although we 
found the total complication rate significantly higher for 
the trainiag hospitals (3.9%) than for the ncntraining 
hospitals (0.9%), the rates of permanent complication 
were iden izal (0.1%). Therefore, the difference between 
the hospital groups lies in the number of trarsient 
complicat cns. 

Surprisingly, our study revealed an extremely low rate 
of postart2"iographic thrombectomy and embolectomy 
(five of 5 C00, 0.1%), which contrasts greatly to that 
reported Cy Jacobsson and Schlossman (14 of 275, 5%), 
Siegelmar et al. (four of 173, 2.396), and Formanek et al. 
(2.5%) [22-24]. This discrepancy may be explained by 
the small sie of the selective catheters (no. = French) 
used in ov3* 95% of the cases reported in our s:udy; the 
investigatcrs just cited used larger catheters (nos. 7 and 
8 French). Mani [25] demonstrated that the incidence of 
postangiographic thrombosis of the punctured artery is 
related to cetheter size. 
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TABLE 5 
Percentage Complications Relative to Clinical Diagnoses 














Trauma Degener-  Seizure Compli- 
: Vascular Subarachnoid or 
Hospital Disease Tumer Hemorrhage —— Peet UL —— " 
ematoma 
Nontraining: 
Al'patenis.. v else 34 27 11 8 1 19 0.9 
Excluding seizure 
orneadache «622254545 42 33 14 10 1 — 1.0 
Training: 
AN EB Lees ihi 38 30 20 9 1 2 3.9 
Excluding seizure 
or headache .......... 39 31 20 9 1 cá 3.7 
TABLE 6 
Reported Complication Rates of Cerebral Arteriography 
Total Local Central 
Reference Examination Type Mod Complications — — are pd Sy S ng pns 
(%) (%) (%) 
Codden and Krieger [2] .............. Direct puncture 546 175 15.1 0.8 1.6 8.4 9.1 
Lnanerpt A. TIO] iiocasseesnects is Various approaches 1,000 2.4 1.1] 0.5 0.8 NR NR 
FEIER IST Liueose mie Newstceem ek Direct puncture 2,332 2.1 1.5 0.3 0.3 1.1 1.0 
Scheinberg and Zunker [11].......... Direct puncture 902 3.7 2.8 0.6 0.3 0.8 2.9 
OUTED E EE wat aces Femorocerebral 11,402 7.4 7.0 0.1 0.06 3.4 3.7 
arteriography 
PINOT D asabteiiosexrcio Rer. EET Femorocerebral 1,000 NR NR NR NR 2.0 NR 
arteriography 
Falemon et al. 04]... eese eee Direct puncture 604 4.6 3.8 0.6 0.2 NR 4.6 
DONDE a a pepe tix cedes Direct puncture 538 3.9 1.9 1.0 1.0 NR NR 
Blain and Resch [9].................. Various approaches 99 23.2 22.2 0.0 1.0 9.0 14.2 
BUVEINIDM FIBI] 1.oeceeensscsenseru s vs Various approaches 398 7.6 6.1 1.0 0.5 NR NR 
Perrett and Caldicott [16] ............ Direct puncture 783 2.3 0.7 0.4 1.2 NR 2.3 
dae, A o es |e ne Various approaches 4,748 NR NR 0.5 0.7 NR NR 
EL) ee a ee d dd Femorocerebral 436 4.9 4.5 0.0 0.4 NR 4.9 
arteriography 
DENOTE OL vi 6b casted pod «xs dues Femorocerebral 447 10.8 9.5 1.3 0.0 5.5 5.3 
arteriography 
Sous eh NETTE. Brachial 1,000 4.0 3.2 0.6 0.2 NR NR 
Takahashi and Kawanani [7] ......... Femorocerebral 500 2.6 2.5 0.1 0.0 0.9 T 
arteriography 
VID Qe dXaspsveszuddu£idAitibahéx4a Femorocerebral 2,000 2.3 1.5 0.7 0.1 0.8 1.9 
arteriography 
Olvecrona TOT) ook sma eee nks nire Various approaches 5,531 26.3 26.1 0.2 0.03 gr 4.6 
Present report: Catheter cerebral 5,000 1.4 1.2 0.1 0.02 0.4 0.9 
arteriography 
Nontraining hospitals .............. eka 4,187 0.9 0.8 0.1 0.03 0.3 0.6 
Ttainmg hospitals ........ osos 813 3.9 3.8 0.1 0.0 1d 2.8 





Note. — NR = not reported. 


Complications related to the central nervous system 
were almost invariably transient (43 of 46, 9396). The 38 
major, transient complications of the central nervous 
system were of three definite types: visual, six; motor, 
30; and cerebellar, two. They occurred immediately after 
the manipulation of guide wire or catheter, completion 
of an injection of contrast material, or termination of the 
study. We presume these complications were produced 
by an embolism from the catheter and guide wire com- 
bination, atheromatous debris, or, less likely, thrombi 
from the cardiac wall. The single death occurred in the 
nontraining hospital with the lowest complication rate 


and was related to failure to catheterize the vertebral 
artery. 

Systemic complications were hypotension, shock, and 
laryngospasm, all requiring pressor therapy, fluids, or 
steroids. Five of the 12 systemic complications were 
severe and required extraordinary measures for resusci- 
tation; each incident occurred from 30 min to 2 hr after 
the procedure. The causes of the systemic complications 
are unknown; however, the remarkably similar times of 
occurrence of each complication seem to represent a 
distinct clinical pattern. 

Our study indicates a significant relationship between 
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operator proficiency (length of training) and overall com- 
plication rate. The training hospitals, in which neurora- 
diology fellows or residents perform the neuroangio- 
graphic procedures under close supervision, had a com- 
plication rate (3.9%) approximately 4.5 times that of 
nontraining centers (0.9%), which have operators of 
greater experience. Even within the nontraining hospi- 
tals, the complication rate of the radiologists/angiogra- 
phers was more than twice (1.8%) that of the fully trained 
neuroradiologists (0.796). 

Is there a complication rate inherently associated with 
catheter cerebral arteriography? To determine the ex- 
istence of such a rate, data for two groups of patients 
from hospital NT-I (greatest operator proficiency, lowest 
complication rate) were examined. The first group con- 
sisted of 856 patients with a clinical diagnosis of head- 
ache or seizure (i.e., 8496 of the arteriograms showed no 
abnormalities). The second group consisted of 2,112 
patients whose arteriograms showed no abnormalities; 
714 of these patients had the diagnosis of headache or 
seizure. The complication rates were 0.3596 and 0.4696, 
respectively, a difference that was not significant. If it is 
assumed that these patients had little or no disease that 
would contribute to the risk of angiography, these fig- 
ures would then represent a complication rate intrinsic 
to catheter cerebral arteriography as it is currently prac- 
ticed at the highest level of operator proficiency. 
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Complications of Catheter Cerebral Ar:eriography: Analysis of 5,000 
Procedures. Il. Relation of Complication Rates to Clinical and 
Arteriographic Diagnoses 


RICHARD L. MANI"? AND RONALD L. EISENBERG’ 


Clinical (prearteriographic) and arteriographic diagnoses 
were grouped into six categories each for analysis of central 
nervous system and systemic complications of 5,000 catheter 
cerebral arteriograms. Within each category, there was no 
significant difference in complication rate between clinical 
and arteriographic diagnoses. The highest complication rates 
(1.2%-1.9%) were in patients with cerebrovascular occlusive 
disease, posttraumatic or postoperative conditions, and 
subarachnoid hemorrhage. Significantly lower complication 
rates (0.2%-0.5%) were found in patients with tumor, seizure 
or headache, and patients with normal arteriographic findings. 


This communication discusses our investigation of the 
possible relationship between the central nervous sys- 
tem and systemic complication rates of catheter cerebral 
arteriography and the clinical (prearteriographic) and 
arteriographic diagnoses. This information is of impor- 
tance to the clinician in his appraisal of risk versus 
benefit to the patient who may undergo catheter cerebral 
arteriography and to the angiographer in his approach 
to the procedure. 


Materials and Methods 


This study is a continuation of a previously described analysis 
of complications of 5,000 catheter cerebral arteriographic pro- 
cedures performed in two training and two nontraining hospi- 
tals [1]. We chose to evaluate both the clinical and the arterio- 
graphic diagnoses because although the arteriographic diag- 
nosis allows for the more accurate reflection of the effect of 
concurrent disease on the complication rate, when the risk of 
contemplated arteriography is assessed against benefit by the 
referring Clinician and the radiologist, only the clinical diagnosis 
is known. 

All clinical information was extracted from patient charts. In 
cases in which more than one clinical (prearteriographic) diag- 
nosis was given, we used the primary (first) clinical diagnosis in 
the present study. Only 146 of the 5,000 cases (2.9%) had 
multiple clinical diagnoses. 

The arteriographic diagnoses were taken from the radiolo- 
gists report. The incidence of cases with more than one 
arteriographic diagnosis was 1.2% (61 of 5,000). In the cases 
having multiple arteriographic diagnoses, however, every diag- 
nosis was included in our study because we believe these to be 
a more factual statement of disease than the clinical diagnosis. 

The criteria used for complications of catheter cerebral arte- 
riography were previously described [1]; complications fell into 
three major categories: local, central nervous system, and 
systemic or toxic. Only central nervous system and systemic or 
toxic complications will be discussed in this study because 
there is no evidence to suggest a relationship between any 
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Clinical diagnosis included in this study and local complica- 
tions. 


Results 


Clinical Diagnosis 


C inical diagnoses were grouped into six categories 
for analysis of systemic and central nervous system 


TABLE 1 


Central Nervous System and Systemic Complications Relative 
to Clinical Diagnosis 


Complicatior Rate (%) 
Clinical Diagnosis TÁ- 
Nontraining Hospitalis Traininc Hospitals 


Vascular occlusive disease* . 1.2 (17/1,392) 3.5 (11/310) 


TONNIE eria a 0.36 (4/1,113) 5.3 (13/246) 
Subarachnoid hemorrhage 

IOS CONS) inna 1.3 (6/461) 2.6 (£/153) 
Postcperative or posttrau- 

matic conditions ......... 1.2 (4/330) 0 (C/72) 
Degenerative cerebral dis- 

ONNME css Sosoqasaaadeg-d2s 0 (0/38) 0 (C/9) 
Seizure or headache ........ 0.35 (3/853) 0 (C/23) 

TO ibaerevedreseváató es 0.8 (34/4,187) 3.4 (28/813) 


* Stroke, transient ischemic attacks, cerebral insufficiency syndromes, intracere- 
bral hemorrhage. 

T Any neoplastic process including abscess. 

ti Encephalopathy, atrophy. 


TABLE 2 


Certral Nervous System and Systemic Complications Relative 
to Arteriographic Diagnosis 


Complication Rate (96. 


A^rtericgraphic Diagnosis Nontraining Hos- o l 
Training {ospitals 


pitals 
Vascular occlusive disease* 1.2 (12/1,013) 4.3 (12/283) 
Neoplasm (including ab- 

SERE Lore viaa iri .. 0.2 (1/530) 5.0 (6/120) 
Vascular abnormalityt ...... 1.9 (7/367) 3.4 (57149) 
Posttraumatic or postopera- 

tive conditionst .......... 1.3 (2/152) 0 (0/55) 
Atrophy, hydrocephalus .... 2.0 (1/50) 0 (0725) 
NOFTIEER ETE ea usa Edict 0.5 (11/2,112) 2.6 (57195) 

poo M e—— yh eden cde 0.8 (34/4,224) 3.4 (23/827) 


* Including intracerebral hemorrhage in absence of vascular abnormality. 

f Including aneurysm, arteriovenous malformation, and associated hemorrhage. 
t Extracerebral space, cerebral contusion, swelling. 

8 Nc arteriographic evidence of disease. 
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TABLE 3 
Literature Survey of Central Nervous System and Systemic Complications Relative to Clinical Diagnosis 
Present Report 
Feild etal. Lindneretal. Patterson et Blain and Perret and Ni- Silverstein Hass et al. Feild et al. [9] = ae 
[2] [3] al. [4] Resch [5] shioka [6] [7] Nontraining Training 
Hospitals Hospitals 
Approaches ...... Direct Various Direct Various Direct Various Various Retrograde Catheter Catheter 
puncture puncture puncture brachial cerebral cerebral 
Vascular occlusive 
disease: 
Total cases ..... 760 1,199 88 99 398 4,748 459 1,392 310 
Overall rate ..... 2.6 2.4 11.0 22.0 7.6 Se 8.7 T2 3.5 
Permanent ..... 0.5 0.5 2.0 0 1.0 0.5 oe 0.07 0 
Desi re 0.4 1.3 1.0 0 05 0.7 safe 0 0 
Tumor: 
Total cases ..... 180 wa 231 49 1.113 246 
Overall rate ..... 1.7 ub 0.9 4.1 0.4 5.3 
Permanent ..... 0 0 0 
DENEN eee 0.6 0.09 0 
Subarachnoid 
hemorrhage: 
Total cases ..... 180 TP 76 5,685 152 461 153 
Overall rate ..... 3.3 wd 6.6 5.5 6.6 1.3 2.6 
Permanent ..... 0.6 d 0 0.5 0.4 0 
Deam OOE 3.1 TP 0 0.6 0 0 
Headache or sei- 
zure: 
Total cases ..... E26 T 187 853 23 
Overall rate ..... is S 5.3 0.4 0 
Permanent ..... beca oars 0.5 0 0 
Death .......... 3 id 0 0 0 


Note. — Complication rates (overall, permanent, and death) are percentages. 


complications (table 1). In this series, 7596 of the total 
cases and 90% of the complications fell in three cate- 
gories: vascular occlusive disease, tumor, and subarach- 
noid hemorrhage. In all three categories, the training 
hospitals had complication rates significantly higher (P 
< .05) than the nontraining hospitals. In the other three 
categories (posttraumatic or postoperative conditions, 
degenerative encephalopathy, and seizure or headache) 
the differences between the hospital groups were not 
comparable statistically because of the small sample 
from the training group. 

In the nontraining hospitals, the highest complication 
rates were in patients with clinically diagnosed vascular 
occlusive disease, subarachnoid hemorrhage, and post- 
traumatic or postoperative conditions; these rates were 
virtually the same (1.2%-1.3%). Significantly lower com- 
plication rates within the nontraining group were found 
in patients with suspected tumor (0.3696) and with sei- 
zure or headache (0.3596). The small number of cases in 
the degenerative encephalopathy and seizure or head- 
ache categories preclude a statistical statement. 


Arteriographic Diagnosis 


The cases of systemic and central nervous system 
complications generally fell within the same categories 
of arteriographic diagnosis as clinical diagnosis (table 
2). Also, the results in this group were similar in all six 
categories to those noted in the clinical diagnosis group. 
Total complication rates were again significantly higher 
in the training hospitals (3.4%) than in the nontraining 


hospitals (0.896). In the nontraining hospitals, the high- 
est complication rates were in patients diagnosed as 
having vascular occlusive disease (1.296), arteriovenous 
malformation or aneurysm (1.9%), and posttraumatic or 
postoperative conditions (1.396). Complication rates 
were significantly lower in patients with tumor (0.2%) 
and in those demonstrating no abnormalities arterio- 
graphically (0.5%). 


Discussion 


The first part of our investigation [1] demonstrated that 
the higher complication rates in training hospitals com- 
pared to nontraining hospitals reflect the effect of oper- 
ator proficiency. These findings are also shown in tables 
1 and 2. Because the purpose of the present study was 
to assess the influence of underlying disease processes 
on the complication rate of catheter cerebral arteriog- 
raphy, the factor of operator proficiency must be either 
eliminated or minimized. To this end, therefore, our 
attention is focused on the results of the nontraining 
hospitals, in which the greater technical skill and expe- 
rience of the angiographer has minimized the compo- 
nent of operator error. 

Our complication rates are lower than previously pub- 
lished complication rates related to specific disease 
entities [2-11] (tables 3 and 4). In all categories of clinical 
and arteriographic diagnoses, the overall complication 
rates of the nontraining hospitals were less than those 
reported previously; in most instances the differences 
were statistically significant. Of even greater importance, 
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TABLE 4 


Literature Survey of Central Nervous System and Systemic 
Complications Relative to Arteriographic Diagnosis 


Present Report 


Codden and 
Krieger [10] Nontraining Training 
Hospitals Hospitals 
Direct Catheter Catheter 
Approaches....... puncture cerebral cerebral 
Vascular occlusive 
disease: 
Total cases ..... 1,013 283 
Overall rate ..... Er 1.1 4.3 
Permanent ...... e 0 0 
a rn rer x3 0 0 
Neoplasm: 
Total cases ..... 192 530 120 
Overall rate ..... 16.7 0.2 5.0 
Permanent ...... 0.5 0 0 
Death .......... 1.6 0 0 
Vascular abnormal- 
ity/aneurysm: 
Total cases ..... 48 367 149 
Overall rate ..... 16.7 1.9 3.4 
Permanent ...... 0 0.5 0 
Death s 2.1 0 0 
Normal: 
Total cases ..... 157 2,112 195 
Overall rate ..... 17.2 0.5 2.6 
Permanent...... 1.3 0.05 0 
< o 1.3 0 0 


Note. — Wishart [11] reported an overall complication rate of 12.396 in 179 cases 
with vascular occlusive disease using a catheter approach. No other information was 
given. All complication rates (overall, permanent, and death) are percentages. 


the incidence of permanent complications and death 
was lower in all categories for both types of hospital in 
our study. 

Only three reports [2, 4, 9] have documented the 
complication rates for two or more categories of clinical 
diagnosis. In all three, as in our study, the complication 
rates in patients with suspected tumors were lower than 
in patients with suspected vascular occlusive disease or 
subarachnoid hemorrhage (table 3). 

Several reports [3, 5, 12-14] indicate that patients with 
vascular occlusive disease have a higher incidence of 
complication associated with cerebral arteriography 
than those without vascular disease. Feild et al. [9] stated 
that “the complications in patients with cerebrovascular 
disease were found to be 3 to 4 times higher than 
any other category." In our study, although the compli- 
cation rate for patients with cerebrovascular occlusive 


disease was significantly higher than for patierts with 
suspected tumor or with headache or seizure, the rate 
was rt higher than that for patients with subarachnoid 
hemc-rhage associated with aneurysms or arteriovenous 
malfcr ations or for patients with posttraumatic or post- 
Oper=ive conditions. The contention that there is a 
greater risk of complication associated with catheter 
cerebra arteriography in patients with either suspected 
or preved cerebrovascular occlusive disease is not sup- 
porte 1 by the results of our study. 
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Complications of Catheter Cerebral Arteriography: Analysis of 5,000 
Procedures. Ill. Assessment of Arteries Injected, Contrast Medium Used, 
Duration of Procedure, and Age of Patient 


RICHARD L. MANI': ? AND RONALD _. EISENBERG’ 


Complication rates in 5,000 consecutive catheter cerebral 
arteriograms were assessed with regard to arteries injected, 
contrast medium used, patient age, and duration of proce- 
dure. No statistically significant difference was found between 
the complication rate when the carotid artery alone was 
injected and that when the carotid artery was injected in 
combination with the vertebral artery, the aortic arch, or both. 
There was also no significant difference between the total 
complication rates using Conray-60 and Renografin-60. How- 
ever, although Conray-60 demonstrated no change in compli- 
cation rate with increased volume, Renografin-60 showed a 
consistent and significant increase in complication rate with 
increased volume. Complication rates were also significantly 
higher when the procedure lasted more than 80 min and in 
patients more than 40 years old. As might be expected, 
nontraining hospitals used significantly less contrast material 
and had significantly shorter procedures than training hospi- 
tals. 


Various factors have been suggested [1-11] that may 
influence the complication rate of catheter cerebral ar- 
teriography. These include the number and type of 
arteries catheterized (carotid, vertebral, aortic arch), 
amount and type of contrast medium injected, duration 
of the procedure, and age of the patient. We investigated 
these factors in reviewing the complication rate in 5,000 
catheter cerebral arteriographic procedures. 


Materials and Methods 


This study is a continuation of our analysis of 5,000 consecu- 
tive catheter cerebral arteriograms from two training and two 
nontraining health centers [12, 13]. All material was extracted 
from patients' charts and technicians' records and was analyzed 
by computer for statistical significance. All four hospitals used 
similar angiographic techniques, with no. 5 French polyethylene 
catheters for selective arteriography. The volume of contrast 
medium per injection for a given artery was standard in all four 
hospitals, and all used mechanical injectors. 

The overall complication rate for the 5,000 arteriographic 
procedures was analyzed for number and type of arteries 
catheterized, amount and type of contrast material injected, 
duration of the procedure, and age of the patient. The second 
part of this three-part series [13] demonstrated that the compli- 
cation rates of catheter cerebral arteriography varied signifi- 
cantly among six categories of clinical diagnosis. Therefore, the 
case material for the present study was also divided into these 
diagnostic groups to assess the complication rate according to 
the above factors. 
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Results 
Type and Number of Arteries Catheterized 


In feur of the six diagnostic categories (3,360 cases), 
data were sufficient for statistical analysis (cable 1). In 
each of the four categories, including the previously 
demons rated higher risk category of subaracanoid hem- 
orrhage no statistically significant differences were 
found ir complication rates according to th» vessel or 
vessels injected. Although the carotid plus vertebral plus 
aortic arch group showed a complication rete of 7.1% 
for suberachnoid hemorrhage, the significance of the 
difference was not determinable statistically 2ecause of 
the small number of patients. 

The tctal complication rates according to the arteries 
injected varied from 0.396 (carotid plus vertebral) to 2.596 
(carotid plus vertebral plus aortic arch), but the differ- 
ences were not statistically significant. The overall com- 
plicatior rates in patients with more than one artery 
injected were not significantly different from those with 
single vessels injected; in fact, the higher complication 
rate occurred in the patients with single vesse s injected. 
The cemplication rate (0.7%) of all vertebral injections 
(alone aad in combination with the carotid artery) was 
lower thar that of carotid injections alone (1.3%), but the 
difference was not significant; the complication rate of 
all aortic arch injections (alone or in combination with 
the caro: d) was the same as that of carotid injections 
alone. 

A supplementary analysis to evaluate whether the total 
number 9° arteries catheterized or the total number of 
catheters employed had any effect on complication rates 
disclosed no statistically significant finding. 


Type anc Volume of Contrast Agent 


The ccmplication rate associated with the use of so- 
dium meglumine diatrizoate (Renografin-6C, Squibb) 
was cempared with that using meglumine iothalamate 
(Conray-30, Mallinckrodt) in 4,187 catheter c2rebral ar- 
teriograchic procedures in the two nontraining hospi- 
tals. The "irst hospital used only Conray-60, while the 
other changed from Renografin-60 to Conray-30 midway 
in the study, providing a unique setting for comparative 
analysis 2° the two agents. Case material was analyzed 
by comparing the total complication rates of the two 
agents and then by comparing the complication rates of 
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TABLE 1 
Percentage Complications According to Number and Type of Arteries Injected 


M ÉÁÉÉÁÉMáÉÉÁÉMÉMMMM— M ——— 


Clinical Diagnosis 








Arteries Injected Cerebrovascular ENERE A Seizure Total 
Occlusive Tumor Hemorrhage or 
Disease Headache 
Single: 
PB. isses idi cerea ROME EN 2.0(7/347) 0.6(2/338) 1.9(3/160) 0.5(1/193) 1.3(13/1,038) 
GUAE NORMA pO PIECE 0(0/15) 0(0/38) 0(0/20) 0(0/9) 0(0/82) 
pdt UR ence nee rer Torr 2.3(1/44) 0(0/3) 0(0/8) 0(0/2) 1.8(1/57) 
i| = PERPE E eine PERRA TT 2.0(8/406) 0.5(2/379) 1.6(3/188) 0.5(1/204) 1.2(14/1,177) 
Multiple: 
Carotid and vertebral ......... 5 er rrr 0.9(2/213) 0.1(1/683) 0.4(1/232) 0.2(1/644) 0.3(5/1,772) 
Carotid and aortic arch ........ssseeeseese 0.3(2/612) 0(0/32) 3.8(1/26) 0(0/29) 0.4(3/699) 
Carotid, vertebral, and aortic arch .......... 1.9(3/160) 5.0(1/20) 7.1(1/14) 0(0/18) 2.5(5/212) 
QC PRIUS PE Le ANE Ee OPER ET ERE» 0.7(7/985) 0.3(2/735) 1.1(3/272) 0.1(1/691) 0.5(13/2,683) 
Note. — Data on 3,860 catheter cerebral arteriograms. 
TABLE 2 


Complication Rates by Volume of Renografin-60 and Conray-60 


nI 


Contrast Medium 


Complication Rate (%) 


60 ml 70 ml 80 ml 90 ml 100 ml 
Renografin-60:* 
DO E 2i. ETPTTCTUTQRALTL cities 0.3(2/742) 0.3(4/1200) 0.5(6/1336) 0.5(8/1497) 0.5(9/1642) 
At volume and above ............... 1.2(15/1246) 1.6(13/788) 1.7(11/652) 1.9(9/491) 2.3(8/346) 
Significance (P value). ........... <.05 <.01 <.01 <.01 <.01 
Conray-60:T 
Below VOMO 6 ick sir a 0.9(2/229) 1.0(4/416) 1.0(7/682) 0.8(8/995) 0.8(10/1261) 


At volume and above -sccis esses 


Note. — Data on 4,187 catheter cerebral arteriograms. 
* Total complication rate — 0.86(17/1,988). 


0.7(13/1970) 





0.6(11/1783) 


0.5(8/1517) 0.6(7/1204) 0.5(5/938) 


f Total complication rate — 0.69(15/2,199). Differences in complication rates by volume were not significant. 


the two agents according to volume of contrast material 
injected. Numbers were too small to compare complica- 
tion rates of the two agents according to diagnostic cate- 
gory. 

No significant difference was found between the total 
complication rate using Conray-60 (0.69%) and that 
using Renografin-60 (0.8696). When analyzed by specific 
volume, however, Conray-60 demonstrated no increase 
in complication rate with increasing volumes, but Reno- 
grafin-60 showed a consistent and significant increase 
in complication rate as the volume of contrast material 
was increased (table 2). 

Table 3 presents the amount of contrast material 
administered to patients for catheter cerebral arteriog- 
raphy in the two nontraining and two training centers 
included in our study. In the nontraining centers, less 
than 100 ml of contrast agent is used for each procedure 
in over 7096 of patients; in the training centers, more 
than 140 ml of contrast agent is used for each procedure 
in over 7096 of patients. 


Duration of Procedure 


For this part of the study, 4,795 patients were analyzed. 
The overall complication rate was significantly greater (P 
< .01) in patients whose procedures lasted longer than 
80 min than in patients having shorter procedures 
(table 4). 


As might be expected, the duration of arteriographic 
procedures in nontraining centers was significantly 
shorter than in training centers. The nontraining centers 
showed a significant increase (P — .04) in the complica- 
tion rate among patients whose procedure lasted more 
than 90 min compared to patients with shorter examina- 
tions. The training center population showed no consist- 
ent pattern when complication rates were compared with 
time distribution. 


Age of Patient 


This analysis included 4,187 patients. Overall, there 
was a significant and consistent increase in complication 
rates when patients were above the age of 40 (P < .01, 
table 5). Numbers of patients were too small to statisti- 
cally assess complication rates by age in the six clinical 
diagnostic categories previously described (12, 13]. Nev- 
ertheless, patients over 60 years old showed a compli- 
cation rate 2.5 times greater than those under 60 for 
cerebrovascular occlusive disease, three times greater 
for tumor, and 16 times greater for seizure or headache. 


Discussion 


Some authors [1, 4] have suggested that injection of 
contrast material into the vertebral artery is associated 
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TABLE 3 


Volumesof Contrast Material in Training and 
Nontraining Centers 


Percentage of Procedures 
Volume (ml) 


Nontraining Training 

Hospitals Hospitals 
Lass fini TOO 12-1 uo vise: 75 22 
tk M ios er 20 7 
MOSES ..... T 5 71 


Note.— Data on 4,187 catheter cerebral arteriograms at non- 
training hospitals and 813 at training hospitals. 


TABLE 4 
Complication Rates According to Duration of Procedure 


Complication Rate (96) 


oy Significance 
(min) isao Tiis At Time (P value) 
and Above 
oo ETETE 1.2(33/2,725) 1.6(34/2,070) NS 
ae 1.2(38/3,197) 1.8(29/1,598) NS 
eee 1.1(42/3,780) 2.5(25/1,015) « .01 
re 1.2(50/4,136) 2.6(17/659) « .01 


Note. — Data on 4,79&catheter cerebral arteriograms. NS = not significant. 


TABLE 5 
Complication Rates According to Age of Patient 


Complication Rate (96) 


Age ——— — ———————— aM CAMS 

(yr) At A (P value) 

' indicis c; and above ks 
BE assess 0.2(1/660) 0.9(31/3,527) NS 
OBEN NEUE 0.1(1/1,082) 1.0(31/3,105) « .01 
BU ee ae 0.4(7/1 ,806) 1.0(25/2 381) < .05 
BE e ood 0.5(13/2,786) 1.4(19/1,401) < .02 


Note. — Data on 4,187 catheter cerebral arteriograms. NS = not significant. 


with a neurologic complication rate higher than that for 
a carotid injection alone. Wishart [4] found a higher 
percentage of neurologic complications in patients with 
combined vertebral and carotid artery injections than in 
patients with carotid injections alone. However, he could 
find no difference in the combined neurologic and sys- 
temic complication rates (11%) between these two 
groups. Our study showed no statistically significant 
difference in neurologic or systemic complication rates 
in patients who had vertebral injections or aortic arch 
injections (alone or in combination with carotid) and 
carotid injections alone. 

We found lower rates of complication for single verte- 
bral or aortic arch injections than have been previously 
reported [2, 3]. Lang [3] described an 11.596 rate of 
convulsion with injections of the aortic arch; our overall 
complication rate for aortic arch injections alone or in 
combination with carotid was only 1.396. Silverman and 
co-workers [2] reported a 5% rate of cortical blindness in 
percutaneous vertebral injections. The overall incidence 
of cortical blindness as a complication of vertebral arte- 
riography in our study was 0.396 and is totally a reflection 


of the zomplications occurring in the training hospitals 
(eight ef 236) rather than the nontraining hoscitals (zero 
of 2,035) This latter finding suggests that the complica- 
tion of cortical blindness may be related tc operator 
proficienzv rather than an inherent risk of vertebral 
artery Mjection. 

Our -esults point out the importance of comparing 
specifiz volumes of a contrast medium. Although the 
total cc mplication rates for both Renografin-60 and Con- 
ray-6C were not statistically different, analysis according 
to specific volume demonstrated a clear and consistent 
increese in complication rate as the volume of Reno- 
grafin-30 was increased; complication rates of Conray- 
60 wer* rct affected by volume changes. These data may 
reflec: the greater toxicity of sodium compounds com- 
pared o monsodium compounds. Fischer [5] reported 
that meglumine salts are better tolerated than tne sodium 
comp-urcs when using the same testing techniques, 
and h=recommends pure meglumine agents for cerebral 
angioz-a»2ny. Because Renografin-60 was found to be 
more t»x c than Conray-60 at higher volumes. Conray-60 
woulc seem to be the contrast agent of choice for 
cerebral arteriography — especially in the training hospi- 
tals, waic^ generally administer greater volurres of con- 
trast material. 

Altre ug) a cooperative study on coronary arteriog- 
raphy 6 concluded that the increased duration of a 
procequre is associated with an increased risk to the 
patient, Wishart [4] found no significant diference in 
complication rate with respect to procedure time. The 
coopezat ve study included both training and nontraining 
center. end analyzed a large number of cases (46,904); 
Wisher [4] reported only on a training institution. Both 
results agree with our findings (i.e., no consistent pat- 
tern in the training centers and a significant increase in 
compication rate when the training and nontraining 
centers were combined and the numbers were large). 
Our stady strongly suggests that the complication rate 
increases when the arteriographic procedure exceeds 80 
min. 

Sore irwestigators [7-9] have suggested thet the com- 
plicaten rates for catheter cerebral arteriography in- 
crease scnificantly in patients over 60 years of age; 
others 1 4, 10] have shown no relation between age and 
complication rates. Although our study disclosed a defi- 
nitely Ficher complication rate for patients over the age 
of 40 weers, this higher rate does not increase directly 
with ecvancing age; it appears to be relatively constant. 
Compl:«cet ons are unusual in young patients [9, 11]. In 
Pribrem’s series [11], no complications occurred in his 
seven »aients under 30; Patterson et al. [9] reported no 
permase1: complications in 86 patients under the age of 
50 yeas. Our results were similar; only one complication 
occurred n 1,082 patients under the age of 40 years. 
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Coronal Computed Tomography: Incications and Accuracy 


STUART MASS," ? DAVID NORMAN,' AND ~HOMAS H. NEWTON’ 


The application of wide aperture scanners to neuroradiol- 
ogy permits improved anatomic definition and localization of 
intracranial and intraorbital lesions. Coronal scans are most 
useful in demonstrating lesions of the skull base and apex, 
distinguishing between infra- and supratentorial lesions, and 
in determining if a lesion is intra- or extraaxial. Limitations of 
coronal scans include discomfort in positioning, high spatial 
frequency artifacts, and additional radiation exposure. 


Computed tomography of the brain has been routinely 
performed in the axial projection with variations in head 
angulation from —5° to +25° to the canthomeatal line. 
Large aperture scanners permit placement of the patient 
in a position suitable for direct coronal scanning, not 
possible on the earlier small aperture machines [1, 2]. 
With increased use of this technique, we have observed 
a number of situations in which the coronal view pro- 
vides additional and sometimes invaluable information. 
The relative indications for and limitations of CT scan- 
ning of the head in the coronal plane are described. 


Technique 


All of the available large aperture scanners are suitable 
for coronal scans. Units which have a gantry that tilts 
provide more flexibility and are adaptable to a larger 
patient population. The patient may be placed in the 
supine position with the neck hyperextended and with a 
support beneath the shoulders. Some patients find that 
the prone position with the neck hyperextended is more 
comfortable. The canthus of the eye or the external 
auditory meatus are usually used as positioning refer- 
ence points. Care should be exercised in older patients 
with a limited range of motion and when hyperextension 
may impair blood flow to the posterior fossa. Gantry tilt 
will compensate for a limited range of motion of the 
neck. In most instances, the plane of section deviates 
10°-25° from the plane perpendicular to the canthomea- 
tal line. 


Indications 


One of the generally accepted principles of geometric 
tomography is that the plane of section should be per- 
pendicular to the plane of the object [3]. This principle 
can also be applied to computed tomography. When 
axial scans are performed tangential to areas of nonho- 
mogenous tissue, such as the skull base, vertex, or 
adjacent to the ventricles, density averaging may yield 
inaccurate information. Precise separation of anatomic 
compartments of similar density, such as infra- and 
supratentorial structures, may not be possible in the 
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axial »:ame. In addition, high spatial frequency artifacts, 
occasionally seen in relation to the petrous bone and 
fronte! sinuses, may be avoided by use of coronal sec- 
tions. ~h= indications for coronal CT evolve from these 
basic primciples. 


LocaFrzaf'on of Lesions 


Axial CT may detect a lesion, but accurate localization 
may be difficult. Differentiation between intra-and ex- 
traaxia lesions, intra- and extraventricular lesions, and 
infra- and supratentorial lesions is essential. It is also 
importan: to provide the neurosurgeon with a | possible 
informatizn relating a particular lesion to surrounding 
structures. 


Intre- versus extraaxial lesion (case 1). A 61-year-cId Mexican 
American presented with right-sided spasticity and left third 
nerve palsy of gradual onset. A postcontrast axial CT scan 
demors:reted a ringlike structure which appeared to involve the 
Suprasela~ cistern, hypothalamus, and thalamus (fg. 1A). On 
the basis of the axial studies, it was not possible tc determine 
whether the lesion was intra- or extraaxial. Angiography and 
pneumcencephalography provided no additional nformation. 
The intraaxial location of the lesion which spared te suprasel- 
lar cistern was easily demonstrated on coronal CT ('ig. 18). 

Intr@ versus extraventricular lesion (case 2). A 13-year-old 
girl had symptoms suggestive of a malfunctioning Torkildsen 
shunt wnich had been placed for the treatment of aqueductal 
stenos s. Axial CT demonstrated large ventricles w th a shunt 
tube extencing into the right lateral ventricle and the tip appar- 
ently withia the ventricular cavity (fig. 2A). On coronal CT, the 
tip of the shunt tube was seen to be extraventricular (fig. 2B). 

Infra- versus supratentorial lesion (case 3). A 31-year-old 
womar a a history of ataxia, weakness, and syncopal epi- 
sodes. The axial CT scan demonstrated a lesion alorg the edge 





Fig. 1 — Zese 1. Axial (A) and coronal (B) postcontrest scans of 
cysticercasis cyst. Coronal scan establishes intraaxial location of lesion 
(arrows). 
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of the tentorium at the level of the quadrigeminal cistern (figs. 
3A and 3B). The intense enhancement and smooth margination 
suggested a supratentorial meningioma. On coronal scans, the 
lesion was seen to extend both above and below the edges of 
the tentorium (figs. 3C and 3D). In this case, the coronal scan 








Fig. 2.—Case 2. Axial (A) and coronal (B) precontrast scans of 
Torkildsen shunt. Extension of shunt tip beyond confines of ventricle can 
be seen only on coronal sections (arrow). 


appropriately sectioned the tentorium perpendicular to its ana- 
tomic plane. 


Lesions Adjacent to Skull Base and Vertex 


The supra- and parasellar regions are difficult to eval- 
uate on axial CT scans due to density averaging with the 
bony calvarium and high spatial frequency artifacts. 
Scanning in the coronal plane minimizes most density 
averaging in the suprasellar region. High spatial fre- 
quency artifact is not always eliminated in the coronal 
plane. 


Lesion adjacent to skull base (case 4). A 19-year-old man 
presented with a right fifth sensory and a right sixth cranial 
nerve palsy. The axial CT scans suggested a subtle area of 
increased attenuation adjacent to the sphenoid sinus on the 
right (figs. 4A and 48). At the level of the sphenoid sinus on the 
coronal scans, a definite area of contrast enhancement abutting 
the right lateral wall of the sphenoid sinus was demonstrated 
(figs. 4C and 4D). A fifth nerve neurinoma was removed at 
surgery. 

Lesion adjacent to skull base (case 5). A 39-year-old woman 
had a history of visual impairment. On the axial postcontrast 
scan, a round area of decreased attenuation (0-14) in the 
suprasellar region was demonstrated (fig. 5A). The differential 
diagnosis included a subarachnoid cyst, an epidermoid, or a 
cysticercosis cyst. The coronal scan (fig. 5B) demonstrated that 
the lesion imposed itself on the anterior recess of the third 
ventricle and was lobulated, thus favoring a diagnosis of epider- 
moid tumor, rather than a smoothly marginated subarachnoid 
cyst or cysticercosis. At surgery an epidermoid tumor was 
removed. 

Lesion arising from calvarium or dura (case 6). A 9-day-old 
male infant had an intraventricular hemorrhage at 5 days of age. 
Axial scans demonstrated a hematoma within the lateral, third, 
and fourth ventricles. High convexity scans were normal (figs. 
6A and 6B). A coronal scan demonstrated an area of increased 
density in the region of the superior sagittal sinus, indicating 
superior sagittal sinus thrombosis (fig. 6C). This diagnosis was 
not possible without the use of the coronal scan. 





Fig. 3. —Case 3. Axial precontrast (A), postcontrast (B), and coronal postcontrast (C) scans of tentorial meningioma. Involvement of quadrigeminal 
cistern on axial scans suggests extension of lesion through incisura. Coronal scans demonstrate that lesion extends both above and below tentorium 
(arrows). 
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Fig. 4.—Case 4. Axial precontrast (A) and postcontrast (B) scans showing subtle area 3f contrast enhancement in medial aspect of right temporal 
lobe (arrow). Coronal precontrast (C) and postcontrast (D) scans more clearly showing Esion (arrows). (Courtesy of Dr. Richard Kramer, Palo Alto 


Clinic). 





Fig. 5.— Case 5. A, Axial postcontrast scan demonstrating rounded 
low density lesion in region of suprasellar cistern and hypothalamus. B, 
Coronal scan showing definite involvement of suprasellar cistern. Lobu- 
lated margins of lesion suggest histologic diagnosis of epidermoid. 


Congenital Anomalies 


Proper evaluation of congenital anomalies requires a 
firm understanding of the relation between malformed 
anatomic structures. Judgments regarding the most ef- 
fective treatment and/or genetic counseling can then be 
made. Coronal scans often provide additional anatomic 
information and are useful in delineating the relationship 
of cerebrospinal fluid spaces to the ventricular system 
[4, 5]. 


Agenesis of corpus callosum (case 7). A 7'/z-year-old boy 
presented with mental retardation and ataxia. The axial CT 
scans revealed an abnormally wide separation of the ventricles 
(fig. 7A). The coronal scan more clearly demonstrated the 
separation of the lateral ventricles and the high-riding third 
ventricle (fig. 7B). 

Subarachnoid cyst (case 8). A 10-year-old girl presented with 
headaches and ataxia. The axial CT scan (fig. 8A) revealed a 
large posterior fossa cyst. The superior extent of the cyst, the 
degree of supratentorial extension, and the relation of the cyst 
to the lateral ventricles was not clear. The coronal scans (fig. 
8B) demonstrated extension of the cyst through the tentorial 
incisura and insinuation of the cyst beneath the bodies of the 
lateral ventricles, with superior displacement of the lateral 
ventricles. 


Orbita! Lesions 


The ep-c nerve and muscles of the globe lie in the 
axial plane. In accordance with the principle cf section- 
ing peroendicular to the plane of the object of interest, 
these structures can be more easily discriminated and 
patholcgi- involvement better delineated in the ccronal 
projection. This also avoids density averaging of these 
rather small soft tissue structures with adjacent bone 


[D, 71. 


Case 9. A 14-year-old boy had a 1 year history of headaches 
and scotornata in the left eye. Plain films revealed an os eoma 
involvinc the superior medial aspect of the left orbit and tae left 
ethmoid sinuses. Axial CT scans clearly defined the re ation- 
ship of the lesion to the globe and the optic nerve (fic. 9A). 
Superior eztent of the lesion could not be well defined because 
of averagimg with the orbital roof. The coronal scan clearly 
demonstra ed that the lesion did not invade the *loor of the 
anterior fossa (fig. 9B). 


Limitations of Coronal Scans 


Positioming required for coronal scanning may be 
uncomfortable. High spatial frequency artifacts created 
by abrupt changes in density may result when the x-ray 
beam passes through metallic fillings in the patient's 
teeth or through air in the paranasal sinuses (fig. 10). 
Althouch coronal scans may result in additional x-ray 
dosage to the patient, the additional informatior pro- 
vided by = coronal scan often warrants this additional 
exposure 

Discussion 


An al*ernative approach to direct coronal scans s the 
computer transformation of axial images. These offer the 
advantage of simple and comfortable patient position- 
ing. Axial and coronal sections can be obtained im one 
examinatizn. Data manipulation is flexible, allowinc sag- 
ittal sections to be obtained. In certain areas. such as 
the sella, sigh spatial frequency artifacts associatec with 
teeth or s nus air, as seen in the coronal scans, may be 
eliminatec or reduced. Although attractive in mary as- 
pects, the transformed image has some lim tations. It 
requires taat thinner sections in the range of 3-5 mm be 
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separation of lateral ventricles. 


Fig. 6.—Case 6. A, Precontrast 
axial scan showing blood within 
third and lateral ventricles as well as 
cisterns. B, High convexity scan 
showing no abnormalities. C, Coro- 
nal scan confirming presence of 
blood in lateral, third, and fourth 
ventricles. High density in region of 
superior sagittal sinus (arrow) indi- 
cates superior sagittal sinus throm- 
bosis. (Courtesy of Dr. Robert Schei- 
bel, Sonoma County Community 
Hospital, Santa Rosa, Calif.) 


Fig. 7.—Case 7. Precontrast axial (A) and coronal (B) studies showing 


Fig. 8.—Case 8. Axial precon- 
trast (A) and coronal (B) scans of 
posterior fossa subarachnoid cyst. 
Coronal scans better demonstrate 
relation of cyst to incisura and lat- 
eral ventricles. 
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Fig. 9.—Case 9. A, Axial scan demonstrating left orbital osteoma 
involving superior medial aspect of left orbit and displacing globe 
anteriorly and optic nerve laterally. Relationship of osteoma to floor of 
anterior fossa is not adequately demonstrated. B, Coronal scan Clearly 
demonstrating that lesion is limited to ethmoid sinus and orbit. Anterior 
fossa and adjacent brain are spared. 


performed for maximum clarity and resolution of recon- 
structed images. This in turn requires increased scan- 
ning and processing time. Since most routine studies 
are not performed with 3-5 mm slices, the need for a 
transformed image must be anticipated to insure proper 
sectioning. As this facility becomes more readily avail- 
able in clinical practice, both methods may become 
competitive and may also develop their own areas of 
relative specific indication. 
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Fig.  C.—Case 10. Coronal 
scan with » gh spatial frequency 
artifact secondary to metallic 
tooth fillings. 
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CT Contrast Enhancement in Cerebral Infarction 


GEORGE A. NORTON,’ PULLA R. S. KISHORE,? AND JAMES LIN? 


Computed tomography was used to study 100 patients with 
ischemic cerebral infarcts. All cases were documented by 
autopsy, radionuclide imaging, cerebral angiography, or clin- 
ical course. Vascular distribution of infarcts was varied and 
included infarcts of cerebral hemispheres, basal ganglia, and 
cerebellum. Distinct patterns of enhancement are seen follow- 
ing administration of intravenous contrast material: predomi- 
nantly peripheral, central, homogeneous, or heterogeneous. 
Enhancement of the infarcted area usually occurs 1-4 weeks 
after the onset of clinical symptoms, but was seen as early as 
the first day or as late as several months after the onset of 
symptoms. Infarcts showing contrast enhancement may or 
may not revert to a nonenhanced pattern on follow-up exami- 
nation for several months. Lesions demonstrating contrast 
enhancement in cerebrovascular disease may at times be 
indistinguishable from tumor. Contrast enhancement was the 
only manifestation of infarction in some instances, and an 
infarcted area may be completely missed if a postcontrast 
examination is not performed. 


The value of contrast enhancement in assessing brain 
infarction by computed tomography has become in- 
creasingly important. It is now recognized that the ap- 
pearance of an infarct on CT may be significantly altered 
by contrast infusion often simulating other pathologic 
entities. Occasionally, contrast medium may obscure the 
infarcted site altogether. 


Subjects and Methods 


One hundred patients with predominantly ischemic brain 
infarcts were studied using an EMI computed tomographic head 
unit with 160 x 160 matrix. Except for five patients who were 
studied with contrast enhancement only, all were examined 
both with and without intravenous contrast infusion (double 
scanned). Contrast material was administered at a dose of 2 ml 
of 30% meglumine diatrizoate per 0.45 kg in the pediatric 
group. In the adult group 150 ml was infused prior to scanning 
and an additional 150 ml was infused while performing the 
second scan. No delayed scans were performed after contrast 
infusion. Age range was 6 weeks to 87 years (mean, 53 years). 
Charts were reviewed in all cases. Infarction was documented 
by autopsy, biopsy, arteriography, radionuclide imaging, or 
persuasive clinical course. 


Results 


In this series of 100 randomly chosen cases of is- 
chemic infarction, enhancement of the infarcted area 
was encountered in 31 patients. Enhancement was seen 
as early as the first day after onset of clinical symptoms 
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or as fate as 9 months after the percipitating event. Mean 
time of enhancement in this series was 19.7 days; median 
time was 14 days. 

In four cases (13% of the 31 patients), no characteristic 
decreased density was noted on the precontrast scan; 
howewer, after contrast infusion a definite enhancement 
of the infarcted area was demonstrated (fig. 1). The time 
intervais between the onset of clinical symptoms and the 
CT study were 2, 11, 14, and 27 days. The 27 day CT 
scan of the fourth patient was followed by a 82 day 
postirfa-ction scan which demonstrated a characteristic 
lucencv on the precontrast study and persistent en- 
hancement of the infarcted area on the postcontrast CT. 
All these infarcts were supratentorial, involving the cer- 
ebral wemispheres, and demonstrated a homogeneous 
pattern of contrast enhancement. 





Fig. | — 77-year-old male 2 weeks after onset of blurred vision. A, 
Precontra& scans showing no lucency in right parietal region. B, 
Postcontrest scans showing right parietal enhancement. 
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Fig. 2.— 16-year-old female A and B, 20 days after onset of left side weakness. A, Precontrast scans showing right parietal lucency. B, Postcontrast 
scans showing lesion obscured. C and D, 12 days earlier. Pre(C) and postcontrast (D) scans demonstrating significant postcontrast enhancement. 








Fig. 3.—49-year-old female with cortical blindness for 17 days. A, 
Precontrast scans showing bilateral occipital lucencies. B, Postcontrast 
scans demonstrating enhancement of lesions. 


The remaining 27 patients demonstrated a character- 
istic lucency involving the infarcted area on the precon- 
trast scan. In one case, characteristic lucency was noted 
on the precontrast CT; however, the appearance of the 
infarct was somewhat obscured after the contrast infu- 
sion, since the density in this region closely approached 
that of surrounding normal brain (fig. 2). These cases 
demonstrate the need for both pre- and postcontrast 
Scanning in suspected ischemic infarction. 

Five distinct patterns of contrast enhancement were 
encountered, designated by their appearance: homoge- 
neous, heterogeneous, central, peripheral, and peri- 
hematoma enhancement (figs. 1, 3-6). Contrast en- 
hancement surrounding a cerebral hematoma has been 
described previously and is presented here only as an 
additional pattern of contrast enhancement [1, 2]. 

Including the cases that demonstrated contrast en- 
hancement of the infarcted area on follow-up CT exami- 
nation, 41 cases showed enhancement. The degree of 
contrast enhancement was graded as minimal, mild, 
moderate, or marked. Nine cases demonstrated minimal 
enhancement of the lesion, 12 showed mild enhance- 
ment, 11 were moderately enhanced, and nine were 
markedly enhanced on the postcontrast CT. From the 
time of the onset of ictus, 17% of these enhanced scans 
occurred within 1 week; 29% in 1-2 weeks; 15%, 2-3 
weeks; 12%, 3 weeks to 1 month; 12%, 1-2 months; and 
15%, later than 2 months. The pattern of enhancement 
was homogeneous in 22%, heterogeneous in 59%, cen- 
tral in 10%, peripheral in 7%, and surrounding a cerebral 
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Fig. 4.—46-year-old male with aphasia and right hemiplegia for 9 
months. A, Precontrast scans demonstrating left frontal, parietal, and 
temporal lucencies. B, Postcontrast scans showing central contrast 
enhancement in lucent area. 


hematoma in 2%. Correlation of the time of onset of 
contrast enhancement, degree of enhancement, and 
pattern of enhancement is shown in table 1. 

Of the 22 patients who had more than one CT exami- 
nation, 12 demonstrated enhancement of the infarcted 
area following contrast infusion on at least one CT 
examination. Six patients (55%) reverted from an en- 
hanced to a nonenhanced CT appearance within 3-12 
weeks after the initial scan. Eight patients showed a 
persistent appearance of contrast enhancement from 1 
week to 9 months after the initial CT. None of the follow- 
up examinations demonstrated an increase in the degree 
of enhancement, while 82% eventually demonstrated no 
enhancement or less contrast enhancement than on a 
previous scan. One patient demonstrated a change in 
pattern from heterogeneous to a central pattern 2 
months after the infarct, while another patient changed 
from homogeneous to heterogeneous 2 months after the 
infarct. One case showed contrast enhancement 8 days 
after infarction following a negative study 1 day after the 
onset of symptoms. This scan demonstrated a homoge- 
neous pattern and subsequently reverted to a non- 
enhancing study (table 2). 

A total of 36 patients had radionuclide brain imaging. 
In two patients brain scans were done at the referring 
hospital, and the dates of these scans were not available. 
The age of infarct at the time of CT and radionuclide 
scanning in the remaining 34 cases is shown in table 3. 
Of the 34 cases, 19 showed enhancement of the infarcted 
area on postcontrast CT scans. In 13 cases a good 


Fig. €. —58-year-old male with left hemiparesis for 18 days. A, Precon- 
trast scans showing right basal ganglia hematoma. B, Postcontrast scans 
showinc peripheral enhancement around hematoma. 








Fig. ».— 78-year-old female with left hemiparesis for 3 months. A, 
Precontras scans showing lucent lesion in right parietal region. B, 
Postcorrrast scans showing peripheral enhancement and small central 
enhancement in same lesion. 
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correlation was demonstrated between contrast en- 
hancement on CT examination and a positive radionu- 
clide study. No correlation was noted between the radio- 
nuclide uptake and the degree and pattern of contrast 


TABLE 1 


Age of Infarct Correlated with Degree and Pattern of Contrast 
Enhancement 


Age of 


larel " es between radionuclide scanning and CT. In the remaining 
(days) Degree Pattern "— 11 cases, the studies were performed within 3 days of 
under 1:55:09... Moderate Homogeneous 1 each other in 10 and 4 days in one. 
Minimal Heterogeneous 2 Nine patients showing contrast enhancement by CT 
Moderate Heterogeneous 1 had cerebral arteriography. In four patients who had 
IDE E TIEREN Ads Minimal Heterogeneous 1 We aper 
Minimal Peripheral 1 arteriography within 5 days of CT, a significant abnor- 
Lr apr P ANE NS e Minimal Heterogeneous 1 mality was not seen. The remaining five cases showed 
8-10... eee Mild Homogeneous 2 evidence of infarction as demonstrated by occluded 
Mild Heterogəneous £ arteries and mass effect. These five angiograms were 
tS aE oe ble miei £ erformed within 24 days of the CT examination. No 
Marked Homogeneous 1 p f 5 — 
Minimal Heterogeneous 1 correlation could be found between angiographic find- 
Mild Heterogeneous 1 ings and the pattern or degree of contrast enhancement 
Marked Heterogeneous 3 on CT. 
1-21 Lesen Minimal Homogeneous 1 Vascular distribution of infarcts in our series was 
Mild Homogeneous 1 we i 
Moderate Heterogeneous 2 varied. The majority of patients had one or more region 
Marked Heterogeneous 1 of infarction along the anterior, middle, or posterior 
Moderate Perihematoma 1 cerebral arterial distribution. Four patients had basal 
22-30 ...... sess pei exec oid : ganglia infarction and five patients had cerebellar infarc- 
arkad Heterogeneous 1 tion. Basal ganglia and cerebellar infarcts appeared 
Marked Central 1 identical to cerebral infarcts on both pre- and postcon- 
81-80. eo eua Minimal Heterogeneous 1 trast scans, as expected. 
Mild Heterogeneous 3 
Moderate Heterogeneous 1 Discussion 
61 or more ...... Minimal Heterogeneous 1 cx 
Mild Central 2 The CT appearance of brain infarction varies accord- 
Marked Central 1 ing to the natural pathophysiologic evolution of the 
Mild Peripheral 1 disease. Initially the scan may appear normal. However, 
P Madera PORROTA a usually within a matter of hours a region of relatively 
six) SLS eh SAREE e ida Cbron EH eoa 3 decreased density in relation to surrounding brain tissue 
TABLE 2 
Progression of Enhancement on Follow-up Scanning 
Initial Study Follow-up Study 
Patient Time Contrast Time Contrast 
No. Since Enhancement Since Enhancement 
Ictus Ictus 
(days) Degree Pattern (days) Degree Pattern 
—— 0 Marked Heterogeneous 17 Marked Heterogeneous 
- rS M 1 None ee 8 Mild Homogeneous 
20 Minimal Homogeneous 
31 None ek 
Br kids 2 Moderate Heterogeneous 23 None C» 
- mer 11 Marked Heterogeneous 38 Moderate Heterogeneous 
~ reps 11 Marked Heterogeneous 24 Moderate Heterogeneous 
65 Mild Central 
200 Mild Central 
P 14 Minimal Heterogeneous 100 None ee 
p a 17 Moderate Heterogeneous 24 Moderate Heterogeneous 
84 None i a 
Pe oe 27 Marked Homogeneous 62 Minimal Heterogeneous 
Dy wens 30 Marked Central 270 Marked Central 
PU aa 60 Minimal Heterogeneous 150 None 


Contrast Enhancement 
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enhancement on CT. In the other six cases with contrast 
enhancement, however, both dynamic and static radio- 
nuclide images were negative. In these six cases radio- 
nuclide scanning was performed within 6 days of CT; in 
three of these cases, it was done within 48 hr of CT. In 
the remaining 15 cases CT revealed no enhancement 
and the radionuclide study was positive. The time inter- 
vals between the two methods are indicated in table 3. In 
four cases the time intervals were 10, 15, 25, and 45 days 
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TABLE 3 
Age of Infarct at CT and Radionuclide Scanning 








CT Enhanced, CT Enhanced, CT Not Enhanced, 

Radionuclide Radionuclide Radionuclide 

Patient Positive Negative Positive 
No. oe 

i Radi Radio 
cT Barr eT Lec d er nuclide 
ae 40 40 2 2 2 4 
IAS T 7 3 11 5 90 93 
NB ee 17 14 14 8 6 6 
o E PEE E 10 10 5 3 123 120 
-T 8 14 16 12 3 5 
ee 14 13 53 55 11 9 
NF Sanaa nes 14 11 31 30 
B ith EA 27 19 10 6 
OMM 10 14 5 2 
BE Sere 1 5 52 27 
o, QT c 1 4 4 5 
E Loesssss 12 3 75 65 
OIM 39 9 27 12 
BM oe 7 9 
i AEE 62 17 








Note. — Age of infarct reported in days. 


is identified. Mass effect may or may not be present. As 
the infarct evolves, the region of relative lower density 
becomes well defined and often corresponds to a typical 
arterial distribution. As the infarcted tissue is broken 
down and removed, the area continues to decrease in 
density and may become sharply marginated and repre- 
sent an area of porencephaly. Resulting volume loss 
caused by old infarction may manifest itself as dilatation 
of the ipsilateral ventricle [3]. 

Thus brain infarction presents a spectrum of appear- 
ances on CT. It must be stressed that infarction is a 
dynamic process which may simulate a variety of other 
conditions. At times it may be indistinguishable from 
tumor by appearing in a noncharacteristic distribution, 
showing contrast enhancement and having a significant 
mass effect (fig. 7). Infarcts demonstrating peripheral 
enhancement may be confused with abscess or necrotic 
tumor [3-6]. Contrast enhancement usually begins within 
the first month after the onset of clinical symptoms [6]. 
However, the fact that enhancement may persist for 
several months on follow-up CT makes it difficult to 
accurately estimate the age of an infarct by CT alone. 

Of particular interest were the cases of cerebellar 
infarction which were readily discernible by CT and 
appeared identical on both pre- and postcontrast scans 
to appearances seen with cerebral infarcts. 

It has been proposed that the same mechanism allow- 
ing uptake of radionuclide in an infarcted area may be 
responsible for contrast enhancement on CT [3]. How- 
ever, our series includes many examples in which CT 





Fig. 7.—24-day-old infarct in left parietal region. A, Prezontrast scan 
demonstrating mass effect, not corresponding to typical arterial distri- 
bution B, ?ostcontrast scan showing enhancement in center of lesion, 
simulating umor. 


enhancement and radionuclide uptake did not occur 
simultansously, suggesting that a similar Mechanism 
alone mey not be responsible for contrast enhancement. 
The pathophysiologic mechanism of contras: enhance- 
ment nas not been clearly defined. Two favored hy- 
potheses are altered permeability of vessels and hyper- 
vascular ty of the infarcted area [3, 4, 7]. 

The five patterns of contrast enhancement that we 
encountered may reflect the size of the occlud»d vessels, 
the exter: of infarction, or possibly the age of -he infarct. 
In the fucure, they may be shown to be indicators of the 
severity of the infarction. Their value at present is to 
reminc the diagnostician that infarction should not be 
excludec if the classical appearance is not present. 
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Case Reports 


Streptococcus bovis Septicemia as a Clue to Colon Neoplasms in Two Cases 


THEODORE R. SMITH,' STANLEY N. FRIEDMAN.' AND HOWARD ADLER? 


Recently an association between carcinoma and Strep- 
tococcus bovis endocarditis has been noted [1]. We 
describe two patients who underwent gastrointestinal 
evaluation as a result of Streptococcus bovis septicemia. 
Subsequently one was found to have villous adenoma 
and one colonic adenocarcinoma. 


Case Reports 
Case 1 


A 67-year-old diabetic white female was admitted because of 
persistent fever for about 2'/2 months. She had been diagnosed 
2 months earlier as having a urinary infection (E. coli) and was 
treated for pyelonephritis with ampicillin, but the fever per- 
sisted. After admission, she continued to have a fever of 39°C. 
The patient had a sister who died of rectal carcinoma. There 
was no history of specific gastrointestinal or bowel complaints, 
other than for moderate loss of appetite for several months and 
several pounds of weight loss. There was no melena or hema- 
tochezia, and the stools were guaiac negative. Physical exami- 
nation failed to reveal significant abnormality, and the abdomen 
was normal. 

Abnormal laboratory values included hematocrit, 29; hemo- 
globin, 10.7 mg/100 ml; and sedimentation rate, 91. The white 
blood cell count, urinalysis. blood urea nitrogen, bilirubin, and 


Fig. 1.—A, Film showing polypoid 
villous adenoma (arrow) in distal 
transverse colon. B, Postevacuation 
view of splenic flexure region show- 
ing mass. 
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electrolytes were normal. The patient did have three successive 
positive ood cultures for Streptococcus bovis. Th2se findings 
and the fever prompted barium enema and air-coatrast exami- 
nation in search of a possible colonic neoplasm. A pclypoid, 
sessile 5-3 cm mass was demonstrated in the distal transverse 
colon (^ic. 1). The lesion was confirmed by colowosccpy and 
biopsy. The patient subsequently underwent a seg mentel trans- 
verse colectomy. The lesion was described histolcgicaly as a 
villous acenoma with some "intramucosal aderocarcinoma- 
tous-like changes" limited to the lamina propria; no frank malig- 
nant invasion was noted. 


Case 2 


A 66-year-old white male diabetic was admitted for the second 
time beceuse of several hours of shaking chills ard sweating. 
The patieat had 2 days of constipation and occasior al vcmiting, 
but no melena, bloody stools, or diarrhea. He had e myocardial 
infarction 1'/2 years before admission and 1 year tefore had a 
mild cerezral infarction. He had undergone a resactior of the 
sigmoid colon 14 years earlier for adenocarcinoma which was 
without n»dal involvement. 

Physicel examination revealed no acute distress. The abdo- 
men was soft and nondistended. The liver extended 4-6 cm 
below the right costal margin. There were no masses palpable. 
Rectal exemination revealed a large prostate bu* no masses. 
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Fig. 2.—Barium enema spot film of hepatic flexure showing 
lobulated sessile mass (arrows). 


The temperature was 38.4°C; pulse, 100; respiration, 20; and 
blood pressure, 140/70. Laboratory data revealed white blood 
cell count of 7,200 with a shift to the left and a sedimentation 
rate of 60. Three positive blood cultures grew group D nonen- 
terococci (Streptococcus bovis). A liver-spleen scan was nor- 
mal. The patient was started on 600,000 U of intravenous 
potassium penicillin every 6 hr. The next day, he was febrile 
(39.0°C). Repeat blood culture was negative, and the following 
day the patient became afebrile and remained so. 

Barium enema examination revealed a lobulated mass in the 
region of the hepatic flexure with contour irregularity (fig. 2). 
Colonoscopy confirmed the mass, and biopsy showed adeno- 
carcinoma. The patient underwent a right hemicolectomy. The 
lesion was a well differentiated adenocarcinoma which ex- 
tended through all layers to involve pericolic fat; four lymph 
nodes showed no tumor. 


Discussion 


Streptococcus bovis is classified as a nonenterococcal 
species under the group D streptococci. Laboratory 


characteristics include ability to grow in bile, hydrolysis 
of esculin, sensitivity to penicillin, alpha hemolysis on 
sheep blood agar, positive mannitol fermentation, and 
inability to grow in 6.5% sodium chloride [1-6]. 

The work of Klein et al. [1] indicated a fecal carrier rate 
of about 11% in a nondiseased asymptomatic control 
group. This was contrasted with 56% incidence in feces 
of patients with colonic carcinoma, both untreated or 
with recurrences. The carrier rate did not seem to be 
affected by gastrointestinal bleeding, recent barium 
enema examination, age, or colonic stasis. The inci- 
dence was about 28% in inflammatory bowel disease 
(ulcerative colitis and Crohn's disease). Cases of S. bovis 
endocarditis and septicemia have been reported, not 
only with colonic carcinoma but also with villous ade- 
noma. 

Our two cases are added to the few cases previously 
reported in the nonradiologic literature. We emphasize 
the importance of evaluating patients for colonic neo- 
plasms who exhibit S. bovis septicemia or endocarditis, 
since this may be the only early manifestation of under- 
lying colonic neoplasm. 
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Bile Leak into a Hepatic Abscess in a Liver Transplant: Demonstration with 
??"Tc-Diethyl-Iminodiacetic Acid 


WILLIAM C. KLINGENSMITH, IIl," LAWRENCE J. KCEP,? AND ALAN R. FRITZBERG' 


There have been only four previous reports of bile leaks 
detected by radionuclide imaging; two were secondary 
to trauma [1], one was secondary to spontaneous tear of 
a bile duct in a patient with biliary atresia [2], and one 
was associated with an abscess [1]. All four patients were 
studied with '*'l-rose bengal. 

We have studied a patient with an orthotopic liver 
transplant and sepsis with °°™Tc-N,a-(2,6-diethylacetani- 
lide)-iminodiacetic acid (°°™Tc-diethyl-IDA) [3]. Serial im- 
ages over 24 hr clearly demonstrated bile leaking into a 
circular left hepatic lesion. Surgical exploration revealed 
an abscess containing bile. 


Materials and Methods 


The hepatobiliary study was performed by injecting 6 mCi of 
*8™T c-diethyl-IDA intravenously and imaging the abdomen in the 
anterior and right lateral projections at 15, 30, 45, and 60 min 
(300,000 counts per image) and at 24 hr (20,000 counts per 
image). ?*"Tc-diethyl-IDA was prepared by first making the 
carrier compound N,a-(2,6-diethylacetanilide)-iminodiacetic 
acid from 2,6-diethylaniline as previously described [4]. The 
nuclear magnetic resonance spectrum and elemental analysis of 
the recrystallized iminodiacetic acid product were consistent 
with the expected structure. Kits were prepared containing 35 
mg of the carrier and 0.35 mg of SnClz:2H20 in 0.8 ml at pH 5.8- 
6.0. The kits were stored frozen under vacuum. Labeling was 
achieved by adding 40-50 mCi of *?"TcO, in 1.5-2.2 ml. Saline 
was added as necessary for dilution. Radiochemical purity was 
ascertained by chromatography on Whatman 3M paper in sa- 
line. Labeling was 95% or greater. 


Case Report 


A 33-year-old male underwent orthotopic liver transplantation 
1 year before the present hospital admission because of termi- 
nal liver failure secondary to chronic active hepatitis (hepatitis 
B surface antigen positive) complicated by postnecrotic cirrho- 
sis and hepatic encephalopathy. His posttransplantation course 
was complicated by episodes of rejection which were controlled 
with immunosuppressives, and a right hepatic abscess which 
was drained externally. He was discharged home and for a time 
did well. Three weeks before the current admission liver func- 
tion tests deteriorated, and routine blood cultures were positive 
for mixed organisms. He was rehospitalized with a presumptive 
diagnosis of cholangitis. Liver function tests deteriorated fur- 
ther, and a liver biopsy revealed mild viral hepatitis without 
cirrhosis. 

A *°™Tc-diethyl-IDA study (total bilirubin, 4.8 mg/dl) demon- 
strated a moderately sized round marginal lesion in the left lobe 
of the liver, best seen at 45 min (fig. 1A). Delayed passage of 
activity into the small bowel was seen at 60 min (not shown). 
Images at 24 hr (total bilirubin now 7.0 mg/dl) showed accumu- 
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lation of tne radiopharmaceutical within the left hepatic lobe 
lesion (fiz. 1A). A *?"Tc-sulfur colloid study 6 days later demon- 
strated p-cgression of the lesion to the point of almost replacing 
the entre left lobe (fig. 1B). A moderate amount of increased 
bone marrow activity was also noted; no splenic activity was 
present because of previous splenectomy. Compu:ed tomogra- 
phy performed the same day as the °°™Tc-sulfur colloid study 
demonst-ated a large lesion in the left hepatic lobe which 
contained an air-fluid level and multiple small areas around the 
perimete- of the lesion with attenuation coefficient of air (fig. 
1C). 

At surgery a left lobe abscess containing ye low bile was 
found ard drained through the previous epigastric incision. 
Extensive adhesions precluded exploration of the -emeinder of 
the liver cr the abdomen. Multiple organisms were cultured 
from the abscess. A transhepatic cholangiogram at tnis time 
demonst-ated mild dilatation of the hepatic ducts. intraluminal 
debris, and free passage of contrast into the smal Dowe!. Since 
it was fet that the intraluminal debris may have teen causing 
intermittert obstruction, the patient's cholecystojejunostomy 
was converted to a choledochojejunostomy. The abscess cav- 
ity healed without any persisting bile leak. 


Discussion 


Orthotopic liver transplantation as treatment for ter- 
minal liver failure has achieved modest success in terms 
of survival rate [5]. Common complications, however, 
incluce rejection, biliary tract obstruction, and intra- and 
extrahepatic infection [5]. Because of this combination 
of functional and anatomic complications, we routinely 
follow aur liver transplant patients with both a hepatobi- 
liary radiopharmaceutical, currently ?9?"Tc-diethyl-IDA, 
and **' c-sulfur colloid which gives supericr aratomic 
resolution. Our patient demonstrated the unusual finding 
of a bile leak into a hepatic abscess in the ?*"Tc-diethyl- 
IDA stucy. 

The feur previously reported patients with bila leaks 
demonzrated by imaging with hepatobiliary radiophar- 
maceuticals all had fistulous tracts [1, 2]. The biliary 
tract co nmunicated with the bronchial tree and the skin 
in one patient [1], the bronchial tree as well as an 
abscess in a second [1], the lesser sac in a t^ ird [1], and 
the peri-oneal cavity in the fourth [2]. The bils leak in our 
patient was solely into a hepatic abscess without any 
extrahepatic drainage. 

Most hepatic abscesses do not contain bile at surgery. 
The bile leak in our patient may be related to the 
pathogenesis of hepatic abscesses in transplznted livers. 
Obstruc-ion and rejection are frequent contributing fac- 
tors in “he initiation of hepatic abscesses in these pa- 
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tients [6]. In our patient intermittent obstruction may 
have contributed both to abscess formation and the bile 
leak into the abscess because of elevated biliary duct 
pressure. Rejection contributes to abscess formation by 
causing small areas of necrosis which secondarily be- 
come infected in these immunosuppressed patients [6]. 
The process of necrosis prior to infection may contribute 





Fig. 1.—A, Anterior abdominal 
images with °°™Tc-diethyl-IDA dem- 
onstrating round marginal lesion in 
left lobe of liver 45 min after injec- 
tion and bile leak into lesion 24 hr 
later. B, Anterior **"Tc-sulfur col- 
loid  (9?"Tc-SC) image showing 
mildly increased bone marrow activ- 
ity and normal liver. Eleven days 
later phagocytic function has been 
lost in most of left lobe. C, CT scan 
of upper abcomen after oral admin- 
istration of dilute contrast material 
demonstrating large lesion in left 
lobe of liver with air-fluid interface 
and multiple small areas around 
margin of lesion which have atten- 
uation coefficient of air. 


v. 





to disruption of the biliary ducts, although there was no 
direct evidence of rejection in our patient. 

Newer ??"Tc-labeled hepatobiliary radiopharmaceuti- 
cals, such as ??Tc-diethyl-IDA, result in significantly im- 
proved images compared to those obtained with '?'|-rose 
bengal or other ??"Tc radiopharmaceuticals such as 
semToe-pyridoxylideneglutamate [7, 8]. This improvement 
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in image quality has resulted in better visualization of the 
intra- and extrahepatic biliary tract and should result in 
greater sensitivity and specificity in the evaluation of bile 
leaks and other abnormalities of the hepatobiliary sys- 
tem. 


REFERENCES 


1. Wiener SN, Vyas M: The scintigraphic demonstration of bile 
leakage utilizing '?'l-rose bengal. J Nucl Med 15:1044- 
1046, 1974 

2. Silverberg M, Rosenthall L, Freeman LM: Rose bengal 
excretion studies as an aid in the differential diagnosis of 
neonatal jaundice. Semin Nuc! Med 3:69-80, 1973 

3. Wistow BW, Subramanian G, Van Heertum RL, Henderson 
RW, Gagne GM, Hall RC, McAfee JG: An evaluation of 
semTc-labeled hepatobiliary agents. J Nucl Med 18:455-461, 
1977 


. Bc-ovansky A, Lekera A, Urba C: Studies on local anes- 


thetics. XXI. Some derivatives of «-diethylaminoacetanilide. 
J Pharm Assoc Sci Ed 48:402-404, 1959 


. Sterz TE, Porter KA, Putnam CW, Schroter GPJ, Halgrim- 


soa CG, Weil R, Hoelscher M, Reid HAS: Or-hotopic liver 
trensolantation in ninety-three patients. Surg Gynecol Ob- 
stet +42 : 487-505, 1976 


. Potter KA: Pathology of liver transplantation. Transplant 


Rev 2:129-170, 1969 


. Kiingensmith WC, Fritzberg AR, Koep LJ, et al: Clinical 


comparison of **"Tc-pyridoxylideneglutamate and '*'l-rose 
bengal in liver transplant patients. Submitted for publica- 
tian 


. Kingensmith WC, Fritzberg AR, Koep LJ: Clinical compari- 


son of *?"Tc-diethyl-IDA and °°"Tc-pyridoxylidaneglutamate 
fo evaluation of the hepatobiliary system. J Nucl Med 
1= 737-738, 1978 


Legionnaires Disease 


JAMES C. REED,' ROBERT McLELLAND, AND PAMELA NELSON 


The epidemic of Legionnaires disease, a fulminant, often 
fatal pneumonia, caused near hysteria and ultimately the 
demise of a great old hotel, the site of the contagion. 
The causative organism was identified, but cases con- 
tinue to surface [1-3]. 

Successful isolation of the organism at the National 
Communicable Disease Center followed efforts which 
involved intraperitoneal inoculation in guinea pigs from 
lung tissue of one of the original fatal cases and subse- 
quent isolation in the yolk sacs of embryonated chicken 
eggs. The usual stains were not helpful. While other 
clinical investigations were continued, a pleomorphic, 
weakly gram-negative bacillus [4, 5] was demonstrated 
using a specialized staining technique, which until then 
had been reserved primarily for the demonstration of 
spirochetes. We describe the radiographic features of a 
case of Legionnaires disease. 


Case Report 


A 30-year-old white woman had sudden onset of fever, chills, 
malaise, and nonproductive cough. Admission chest radiogra- 
phy (fig. 1A) demonstrated extensive left upper lobe consolida- 
tion with poorly defined borders and air bronchograms. There 
was minimal involvement of the right upper lobe. Physical 
examination revealed an acutely ill woman with a pulse of 140; 
respirations, 48; and temperature, 39°C. There was increased 
vocal and tactile fremitus and dullness to percussion over the 
left lung. Diffuse rales and rhonchi were heard in both lungs, 
more marked on the left. Cardiovascular, abdominal, and neu- 
rologic examinations were normal. Initial leukocytosis was fol- 
lowed by a drop in the white blood cell count to 2,700. The 
admission blood gases on 70% oxygen by mask showed pH,7.5; 
pO», 37; pCO;, 24; HCO;, 16; and oxygen saturation, 72%. 

The patient was treated with ampicillin, penicillin, and genta- 
micin, but fever persisted and hypoxemia worsened. Radiogra- 
phy 3 days later revealed progression, with increasing consoli- 
dation of the left upper lobe and diffuse spread through the 
right lung (fig. 1B). Bronchoscopy revealed only mild bronchitis 
of the left upper lobe with no endobronchial mass lesion. 
Smears and cultures of bronchial secretions, washings, and 
brushings were all negative for bacteria, fungi, and acid-fast 
bacilli. Because there was no evidence of usual bacterial infec- 
tion by sputum and blood cultures, all antibiotics were discon- 
tinued and the patient was started on erythromycin. She was 
anemic and leukopenic. Quantitative immunoglobulins were 
universally depressed below 30% of normal. On hospital day 7, 
because the patient continued to be febrile with no improve- 
ment in the radiographic findings and because she required 
assisted ventilation, an open lung biopsy was performed. 

Pathologic examination showed a diffuse infiltrate with lym- 
phocytes, neutrophils, and macrophages with early fibrosis. 
These findings were interpreted as an organizing pneumonia. 
All cultures and smears remained negative. On hospital day 8, 
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erythromycin was replaced with tetracycline, and steroids were 
begun the next day. Over the next several days the patient 
became afebrile, with radiographic clearing and resolution of 
her hypoxemia. She developed a leukocytosis with left shift. 
Serum titres for mycoplasma were positive at 1:8; a repeat study 
10 days later was positive at 1:32. Viral serologies and comple- 
ment fixation titres with fungi and Q-fever were negative. On 
hospital day 19, radiography showed further clearing and the 
steroids were discontinued. 

Initial and convalescent sera were sent to the Center for 
Disease Control with confirmation of the diagnosis of Legion- 
naires disease by the following titres: initial, 1:200; convales- 
cent, 1:1,025. Subsequently, electron microscopy of tissue from 
the lung biopsy demonstrated intracellular organisms consist- 
ent with Legionnaires bacillus. 

Follow-up radiography 3 months after the acute pneumonia 
(fig. 1C) revealed persistent large reticular interstitial scars 
which were most prominent in the left upper lobe. In addition, 
pulmonary function studies revealed a persistent restrictive 
defect. 


Discussion 


This patient's clinical presentation and course were 
fairly typical wnen compared to those of other reported 
cases, both sporadic and from the Philadelphia epidemic 
[1-4]. In general, early symptomatology has included 
headache, fever, and myalgias lasting up to 1 week. 
Many patients develop a nonproductive cough with as- 
sociated chest pain, often with a pleuritic component. 
Gastrointestinal symptoms occasionally are seen. Dete- 
rioration follows, often to the point of prostration, with 
markedly elevated temperatures, sometimes associated 
with confusion. Attempts to culture the offending orga- 
nism are unsuccessful, and the patient grows worse 
under conventional therapy for other bacterial infec- 
tions. Many patients require supplemental oxygen and 
assisted ventilation but show marked improvement 
within 24-48 hr on erythromycin or tetracycline. Radio- 
logic improvement tends to lag behind clinical improve- 
ment. 

While infection apparently stems from an airborne 
bacterium, the disease is not contagious or communica- 
ble. Smokers are more susceptible than nonsmokers [4], 
and the immunosuppressed patient is at greater risk for 
infection, as demonstrated by a group of renal transplant 
patients in Los Angeles [6]. 

The radiographic features in this case included pro- 
gressive, bilateral, nonspecific confluent pneumonia 
which ultimately responded to tetracycline, with an inter- 
stitial scarring and restrictive defect on pulmonary func- 
tion studies remaining 3 months later. The early radio- 
graphic findings in our patient are fairly typical [7]. 
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Others have reported initially patchy or fluffy infiltrates 
which progress to frank consolidation without evidence 
of significant effusion or of cavitation. In the Philadel- 
phia patients, 50% of the radiographic findings were 
unilateral. Most went on to resolve completely within 2 
weeks to 2 months of clinical improvement [1-4]. 
Because this unusual bacillus does not stain with 
hematoxylin and eosin and stains lightly gram negative, 
if at all, it will usually be missed with conventional exami- 
nation of sputum, biopsy, or autopsy material. Special 
staining with the Dieterle silver impregnation method 
(originally used for the demonstration of spirochetes) 
will identify the bacillus [8], and it may also be identified 
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Fig. !.—4, Admission posteroanterior chest film demonstrating exten- 
sive left «pper lobe consolidating pneumonia with smaller area in 
periphery >f right upper lobe. B, Film 3 days later showing progressive 
consolidation of left upper lobe and more extensive consolidation of 
right ‘ung C, Follow-up film 3 months after discharge demonstrating 
interstitial reticular pattern and coarse lines in left upper lobe. 


as an intracellular bacillus by electron microscopy. Fur- 
thermore, a serologic test using an indirect fluorescent 
antibody procedure seems to be specific [5]. 

Legioanaires pneumonia is another addition to the list 
of gram negative pneumonias which often have similar if 
not identical radiographic features. However, careful 
clinical correlation may suggest a more specific diagno- 
sis. Acute lobar swelling in an alcoholic with pneumonia 
suggests Klebsiella organisms. Fulminant cavitating 
pneumcnia with associated empyema originating in the 
hospital setting, especially in patients on respiration or 
intravenous therapy, suggests Pseudomonas. Fulminant 
pneumcnia in previously normal patients which defies 
diagnoss by usual bacteriologic techniques is a clue to 
Legionraires disease. Although the organism is elusive, 
its identification through a specialized staining tech- 
nique aad serologic confirmation is crucial for success- 
ful management of this often fatal pneumonia. 


REFERENCES 


1. Keys TF: A sporadic case of pneumonia due to Legion- 
naires’ disease. Mayo Clin Proc 52:657-660, 1977 

2. Jones FL, Beecham HJ Ill, Dennehy JJ: Sporadic Legion- 
naires’ disease. JAMA 239: 640-641, 1978 

3. Ryerson GG, Lauwasser ME, Block AJ, Barnet: BE, Shands 
JW Jr: Legionnaires’ disease: a sporadic case. Chest 
73: 113-114, 1978 

4. Fraser DW, Tsai TR, Orenstein W, Parkin WE, Beecnam HJ, 
Sharrar RG, Harris J, Mallison GF, Martin SV, McDade JE, 
Sheppard CC, Brachman PS, Field Investicatiom Team: 
Legi»nnaires' disease: description of an epidemic df pneu- 
mona. N Engl J Med 297:1189-1197, 1977 

5. McDade JE, Sheppard CC, Fraser DW, Tsai TR, Redus MA, 


894 


Dowdle WR, Laboratory Investigation Team: Legionnaires’ 
disease: isolation of a bacterium and demonstration of its 
role in other respiratory disease. N Engl J Med 297:1197- 
1203, 1977 

. Bock BV, Kirby B, Eddstein PH, George WL, Snyder L, 
Owens ML, Hatayama C, Haley CE, Lewis RP, Meyer RD, 
Finegold SM: Legionnaires' disease in renal transplant 


CASE REPORTS 


recipients. Lancet 1:410-413, 1978 


. Dietrich PA, Johnson RD, Fairbank JT, Walke JS: The chest 


radiograph in Legionnaires' disease. Radiology 127:577- 
582, 1978 


. Chandler FW, Hicklin MD, Blackmon JA: Demonstration of 


the agent of Legionnaires’ disease in tissue. N Eng/ J Med 
297 :1218-1220, 1977 


Ultrasound Diagnosis of Hydatid Disease (Echinococcosis) in Two Cases 


DIANE S. BABCOCK,':*? LEONARD KAUF WAN,’ AND IRIS COSNOW? 


Echinococcus granulosus is a genus of tapeworm that 
infects man as an intermediate host. It is not commonly 
seen in this country, but is fairly common in the large 
sheep-raising areas of Europe, Asia, the Mediterranean, 
South America, and Australia. However, there is an 
increasing incidence among native-born residents in the 
endemic areas of the Southwest, Alaska, and Canada 
[1]. Treatment is hampered by the lack of a safe systemic 
scolicidal agent, making surgical removal the only effec- 
tive treatment. The high antigenicity of the cyst fluid 
makes special precautions necessary to prevent spillage 
of the cyst fluid or daughter cysts into the body tissues. 
In our two cases, the typical gray scale ultrasound 
findings of a multicystic mass along with positive sero- 
logic tests made the correct diagnosis possible prior to 


surgery. 
Case Reports 


Case 1 


M. W., a 36-year-old woman native of Yugoslavia who immi- 
grated to the United States at the age of 13, was admitted for 
routine hysterectomy for chronic cervicitis. History included 
removal of a hydatid cyst from the right lobe of her liver 10 years 
previously. Excretory urography showed a large mass in the 
right kidney (fig. 1A). No calcification was seen on the prelimi- 
nary films. Radionuclide liver scan revealed a small right lobe 
and, on the posterior view, there was a defect which was 
suggestive of a recurrent lesion. Gray scale ultrasonography 
using an Echoview System 80L Ultrasonoscope (Picker Corp.) 
and a 2.25 MHz transducer revealed a 7 cm multicystic mass in 
the mid-right kidney (fig. 1B). The individual cysts measured 1- 
3 cm. There was also a multicystic mass above the kidney just 
beneath the right lobe of the liver (fig. 1B). The patient admitted 
having vague intermittent right flank pressure for some time. 
The urine sediment contained 1-3 red blood cells and 2-4 white 
blood cells per high power field. The white blood cell count was 
7,000/mm? with 296 eosinophils. Serologic tests for Echinococ- 
cus granulosus were strongly positive. Exploratory surgery via 
a right subcostal approach revealed a 7 cm cystic mass in the 
right kidney (fig.1C). A second cystic mass was present on the 
underside of the right lobe of the liver. Both cysts were irrigated 
with 0.5% silver nitrate solution. A right nephrectomy was 
performed, and the cyst under the liver was removed intact. 
Dissection of the kidney revealed a large cyst containing multi- 
ple daughter cysts (fig. 1C). The postoperative course was 
uneventful. 


Case 2 


F. S., a 31-year-old white female native of Yugoslavia living in 
this country for 10 years, was admitted after 1-2 days of severe 
upper abdominal pain radiating to the back. The patient experi- 
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encec two similar episodes 4 months and 4 years prior .. 
admiss:om. Jaundice occurred just prior to this las: admission. 
History included exposure to sheep and dogs for rrany vears in 
Yugoslav a. 

Exemiration on admission revealed no evidenze cf acute 
distress or jaundice. There was no abdominal tencerness. 
However, a firm globular mass was palpated in the epigestrium. 
The mass moved with respiration. The white blood ce! count 
was 12,.060/mm? with 10% eosinophils. The total bilirudin was 
3.7 m3 18€ ml. Serologic tests for E. granulosus were strongly 
positive. A stool sample revealed many scolices cf E. granulo- 
Sus. 

Radiographic study of the gallbladder (fig. 247 revealed a 
curvil near calcification in the right upper quazrant of the 
abdomen deforming the gallbladder. The radioruclide liver 
scan showed a large defect in the hilum of the liver. Gray scale 
ultrasonography of the abdomen revealed a 7 cr muticystic 
mass in the hilum of the liver with the smaller cysts “anging 
from ~-3 zm (fig. 2B). 

At surgery a large echinococcal cyst was found »etwaen the 
right and left lobes of the liver. The cyst contained multiple 
daughter cysts which were resected. There was ro spi lage of 
the cys: rraterial into the peritoneal cavity. The edges of he cyst 
were marsupialized. After surgery all the laboratory f ndings 
returned o normal, and the patient made an uneventfu recov- 
ery. 


Discussion 


There are two species of Echinococcus pathogenic to 
man: E. jranulosus which forms a single, unilocutar cyst 
and produces symptoms by expansion and cc mpsession 
of adjacent structures, and E. multilocularis which is 
relatively uncommon and produces multilocular or al- 
veolar cvsts and spreads through the organ as a highly 
malicramt tumor. 

The dog is the definitive host of E. granulosus and 
harbors -ne adult worm. The adult, not found in man, is 
3-6 mm ong and lives attached to the villi of the canine 
small Dowel. Eggs from dog feces are swallowed by the 
intermeciate host (sheep, cattle, or man) and hatch in 
the duocenum. The liberated oncospheres than migrate 
throuch the bowel wall to mesenteric venules and enter 
the partal circulation. The liver acts as the initial filter 
and is tte most common organ involved in man (60%) 
[2]. Those oncospheres that escape the liver are next 
filtered Ey the lungs (25%) [2]. A small percentage enter 
the systemic circulation and lodge in such places as 
brain, kidney (2%), and bone. In the sheep-ra sinc areas 
of the world, including the southwestern Uni-ed States, 
E. gramu osus occurs in the pastoral form wit" the sheep 
or cow 3s the intermediate host and the cog as the 
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Fig. 1.—Case 1. A, Excretory urogram showing mass in right kidney causing splaying of calyces. B, Longitudinal ultrasound scan of right kidney 
with patient prone showing multicystic mass within kidney (white arrows) and second multicystic mass above kidney (black arrows) and beneath right 
lobe of liver. C, Right nephrectomy specimen. Kidney is bivalved through cysts showing thick cyst wall and multiple daughter cysts within. 





primary host. In Canada and Alaska, E. granulosus 
occurs mainly in the sylvatic form with the moose, 
caribou, and deer as the intermediate host and the wolf, 
fox, dog, and rodents as the primary host. 

The unilocular hydatid cyst induces a host reaction in 
the surrounding tissues which form a thick laminated 
capsule. Daughter cysts and brood capsules bud off 
from the inner germinal layer producing a multicystic 
appearance. As the cyst grows, it causes mechanical 
damage and may interfere with the function of the 
surrounding organs. The cyst may rupture producing an 
allergic reaction, even anaphylaxis. Secondary infection 
may occur, producing signs and symptoms of hepatic 
abscess. The most common symptom from liver involve- 
ment is right upper quadrant abdominal pain. Jaundice 
may occur if the bile ducts become obstructed [2]. Renal 
infestation usually results in a painful flank mass and 
microscopic hematuria [3]. Sometimes daughter cysts 
are passed in the urine. The patient is usually infected in 


Fig. 2.—Case 2. A, Oral chole- 
cystogram showing curvilinear cal- 
cifications in cyst wall (black arrow) 
above gallbladder (white arrow). B, 
Longitudinal ultrasound scan of 
liver 6 cm right of midline showing 
multicystic mass in hilum of liver. 


childhood and the cyst slowly grows for 5-20 years 
before diagnosis. The cyst may attain a diameter of up to 
20 cm. About 20% of patients have multiple cysts; 20%- 
2596 have eosinophilia in the peripheral blood. 
Echinococcal disease appears radiographically as a 
cystic mass lesion in the lungs, liver, or other organs. 
Some cysts will have calcifications in the wall of the cyst 
(case 2). If a renal cyst communicates with the collecting 
system, the cyst may fill with contrast material during 
excretory urography, and the outline of the daughter 
cysts can be seen. In noncommunicating cysts, the 
“goblet” and "crescent" signs have been described in 
excretory urography [4]. Nephrotomography and angiog- 
raphy may be of value by demonstrating a thick cyst wall. 
In both our cases, gray scale ultrasonography demon- 
strated a mass containing multiple 1-3 cm sonolucent 
cystic areas. Echinococcal disease should be suspected 
when such a multicystic mass is seen. Others have 
reported similar findings [5-7]. King [7] described this 
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Echinococcus granulosus is a genus of tapeworm that 
infects man as an intermediate host. It is not commonly 
seen in this country, but is fairly common in the large 
sheep-raising areas of Europe, Asia, the Mediterranean, 
South America, and Australia. However, there is an 
increasing incidence among native-born residents in the 
endemic areas of the Southwest, Alaska, and Canada 
[1]. Treatment is hampered by the lack of a safe systemic 
scolicidal agent, making surgical removal the only effec- 
tive treatment. The high antigenicity of the cyst fluid 
makes special precautions necessary to prevent spillage 
of the cyst fluid or daughter cysts into the body tissues. 
In our two cases, the typical gray scale ultrasound 
findings of a multicystic mass along with positive sero- 
logic tests made the correct diagnosis possible prior to 


surgery. 


Case Reports 
Case 1 


M. W., a 36-year-old woman native of Yugoslavia who immi- 
grated to the United States at the age of 13, was admitted for 
routine hysterectomy for chronic cervicitis. History included 
removal of a hydatid cyst from the right lobe of her liver 10 years 
previously. Excretory urography showed a large mass in the 
right kidney (fig. 1A). No calcification was seen on the prelimi- 
nary films. Radionuclide liver scan revealed a small right lobe 
and, on the posterior view, there was a defect which was 
suggestive of a recurrent lesion. Gray scale ultrasonography 
using an Echoview System 80L Ultrasonoscope (Picker Corp.) 
and a 2.25 MHz transducer revealed a 7 cm multicystic mass in 
the mid-right kidney (fig. 1B). The individual cysts measured 1- 
3 cm. There was also a multicystic mass above the kidney just 
beneath the right lobe of the liver (fig. 1B). The patient admitted 
having vague intermittent right flank pressure for some time. 
The urine sediment contained 1-3 red blood cells and 2-4 white 
blood cells per high power field. The white blood cell count was 
7,000/mm? with 296 eosinophils. Serologic tests for Echinococ- 
cus granulosus were strongly positive. Exploratory surgery via 
a right subcostal approach revealed a 7 cm cystic mass in the 
right kidney (fig.1C). A second cystic mass was present on the 
underside of the right lobe of the liver. Both cysts were irrigated 
with 0.5% silver nitrate solution. A right nephrectomy was 
performed, and the cyst under the liver was removed intact. 
Dissection of the kidney revealed a large cyst containing multi- 
ple daughter cysts (fig. 1C). The postoperative course was 
uneventful. 


Case 2 


F. S., a 31-year-old white female native of Yugoslavia living in 
this country for 10 years, was admitted after 1-2 days of severe 
upper abdominal pain radiating to the back. The patient experi- 
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encec two similar episodes 4 months and 4 years prior .. 
admiss om. Jaundice occurred just prior to this las: admission. 
History included exposure to sheep and dogs for rrany years in 
YugosBv a. 

Exeniration on admission revealed no evidenze of acute 
distres- or jaundice. There was no abdominal tenderness. 
However, a firm globular mass was palpated in the epigastrium. 
The mass moved with respiration. The white blood cell count 
was 12 000/mm? with 10% eosinophils. The total bilirubin was 
3.7 mg 100 ml. Serologic tests for E. granulosus were strongly 
positive. A stool sample revealed many scolices of E. granulo- 
Sus. 

Radpgraphic study of the gallbladder (fig. 247 revealed a 
curvil meer calcification in the right upper quacrant of the 
abdomen deforming the gallbladder. The radioruclide liver 
scan sk owed a large defect in the hilum of the liver. Gray scale 
ultrasonography of the abdomen revealed a 7 cm multicystic 
mass ia thea hilum of the liver with the smaller cysts ranging 
from 1-3 zm (fig. 2B). 

At surgery a large echinococcal cyst was found »etween the 
right aad left lobes of the liver. The cyst contained multiple 
daughter cysts which were resected. There was no spillage of 
the cys rraterial into the peritoneal cavity. The edges of the cyst 
were r-arsupialized. After surgery all the laboratory findings 
returr ea `o normal, and the patient made an uneventful recov- 


ery. 
Discussion 


The e are two species of Echinococcus pathogenic to 
man: £F. granulosus which forms a single, unilocular cyst 
and produces symptoms by expansion and ccmpression 
of adgcent structures, and E. multilocularis which is 
relatively uncommon and produces multilocular or al- 
veolar cvsts and spreads through the organ as a highly 
malicr amt tumor. 

The dog is the definitive host of E. granulosus and 
harbo's :ne adult worm. The adult, not found in man, is 
3-6 mm ong and lives attached to the villi of the canine 
small 20wel. Eggs from dog feces are swallowed by the 
interm=ciate host (sheep, cattle, or man) and hatch in 
the duo2cenum. The liberated oncospheres than migrate 
throuch the bowel wall to mesenteric venules and enter 
the pcrtal circulation. The liver acts as the initial filter 
and is the most common organ involved in man (60%) 
[2]. TFose oncospheres that escape the liver are next 
filterec by the lungs (25%) [2]. A small percentage enter 
the systemic circulation and lodge in such places as 
brain, <idney (2%), and bone. In the sheep-ra sing areas 
of the world, including the southwestern Uni-ed States, 
E. graeu csus occurs in the pastoral form wit" the sheep 
or cow ss the intermediate host and the cog as the 
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Fig. 1.—Case 1. A, Excretory urogram showing mass in right kidney causing splaying of calyces. B, Longitudinal ultrasound scan of right kidney 
with patient prone showing multicystic mass within kidney (white arrows) and second multicystic mass above kidney (b/ack arrows) and beneath right 
lobe of liver. C, Right nephrectomy specimen. Kidney is bivalved through cysts showing thick cyst wall and multiple daughter cysts within. 





primary host. In Canada and Alaska, E. granulosus 
occurs mainly in the sylvatic form with the moose, 
caribou, and deer as the intermediate host and the wolf, 
fox, dog, and rodents as the primary host. 

The unilocular hydatid cyst induces a host reaction in 
the surrounding tissues which form a thick laminated 
capsule. Daughter cysts and brood capsules bud off 
from the inner germinal layer producing a multicystic 
appearance. As the cyst grows, it causes mechanical 
damage and may interfere with the function of the 
surrounding organs. The cyst may rupture producing an 
allergic reaction, even anaphylaxis. Secondary infection 
may occur, producing signs and symptoms of hepatic 
abscess. The most common symptom from liver involve- 
ment is right upper quadrant abdominal pain. Jaundice 
may occur if the bile ducts become obstructed [2]. Renal 
infestation usually results in a painful flank mass and 
microscopic hematuria [3]. Sometimes daughter cysts 
are passed in the urine. The patient is usually infected in 


Fig. 2.—Case 2. A, Oral chole- 
cystogram showing curvilinear cal- 
cifications in cyst wall (b/ack arrow) 
above gallbladder (white arrow). B, 
Longitudinal ultrasound scan of 
liver 6 cm right of midline showing 
multicystic mass in hilum of liver. 


childhood and the cyst slowly grows for 5-20 years 
before diagnosis. The cyst may attain a diameter of up to 
20 cm. About 20% of patients have multiple cysts; 20%- 
25% have eosinophilia in the peripheral blood. 
Echinococcal disease appears radiographically as a 
cystic mass lesion in the lungs, liver, or other organs. 
Some cysts will have calcifications in the wall of the cyst 
(case 2). If a renal cyst communicates with the collecting 
system, the cyst may fill with contrast material during 
excretory urography, and the outline of the daughter 
cysts can be seen. In noncommunicating cysts, the 
“goblet” and "crescent" signs have been described in 
excretory urography [4]. Nephrotomography and angiog- 
raphy may be of value by demonstrating a thick cyst wall. 
In both our cases, gray scale ultrasonography demon- 
strated a mass containing multiple 1-3 cm sonolucent 
cystic areas. Echinococcal disease should be suspected 
when such a multicystic mass is seen. Others have 
reported similar findings [5-7]. King [7] described this 
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appearance as the "cyst within a cyst" pattern. Careful 
ultrasound examination can determine the size of the 
cyst and its relation to surrounding organs. Serologic 
tests (hemagglutination and flocculation) can then con- 
firm the diagnosis so that proper precautions may be 
taken at surgery. 
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Diffuse Lymphatic Dysplasia with Hepatic Oil Embolism 


TAKASHI TATEZAWA' AND MASAYOSHI AKISADA' 


Diffuse abdominal lymphangiectasis with lymphedema 
of the left leg is reported in a 16-year-old female. Pulmo- 
nary, diaphragmatic, renal, and hepatic lymphatics with 
hepatic oil embolization were demonstrated during bi- 
pedal lymphography. This was not associated with chy- 
luria, protein-losing enteropathy, or chylothorax. Pre- 
sumably this lymphatic abnormality was congenital in 
origin. 


Case Report 


F. I., a 16-year-old female, was investigated because of 
swelling of the left lower extremity for 1 year. On examination, 
there was moderate edema of the left lower limb, especially of 
the leg. No other physical abnormalities were found. Renal and 
liver function tests and blood and urine examinations were 
normal. The total serum protein was 7.6 g/100 ml; 58% was 
albumin and 42% globulin. There was no steatorrhea, and the 
absorption of mono- and disaccharides was normal. Chyluria 
was not apparent. Except for lymphography, the radiologic 
examination revealed no significant abnormalities. 

Bipedal lymphography was performed injecting 5 ml of Lipio- 
dol Ultra-fluid (Ethiodol) into each side. The lymphatics of the 
right lower limb were normal. However, in the edematous left 
lower extremity, an increased number of tortuous lymphatics 
was opacified with no obvious site of obstruction (fig. 1). In the 
pelvis there were tortuous and dilated lymphatics in the iliac 
areas bilaterally with visualization of vessels in the midline, 
probably in the vulva (fig. 2). Numerous lymphatic channels 
were seen in the vicinity of the porta hepatis, gallbladder, and 
liver. The pericalyceal renal lymphatics were densely opacified 
(figs. 3A and 4). Although the thoracic duct was demonstrated 
only to the level of the diaphragm, the cisterna chyli and the 
caudal segment of the duct were not dilated. Fine curvilinear 
vessels along the distribution of the cupola of the diaphragm 
were considered to represent diaphragmatic lymphatics. A few 
channels projecting toward the hilum of the lung were thought 
to be pulmonary lymphatics (fig. 3B). 

Late phase lymphography revealed numerous small lymph 
nodes in the paraaortic chain. Persistent opacification of the 
pericalyceal renal lymphatics was especially obvious on the 
right. Lipiodol was apparent in and about the liver (fig. 4). 


Discussion 


Abnormalities of the lymphatics frequently have clini- 
cal manifestations such as lymphedema, chyloperito- 
neum, chyluria, and chylothorax. The etiology of the 
lymphatic abnormality may be a congenital malformation 
or acquired obstruction. At times a determination of the 
etiology is impossible. The term lymphangiectasis refers 
to a predominance of the ectatic component of the 
lymphatic abnormality, while lymphangioma denotes a 
mass effect or tumor [1]. Lymphaticovenous anasto- 
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Fig. 1.—Lymphatics of the left leg (A) and ankle (B) are moderately 
hyperplastic and ectatic. 





Fig. 2.—Film immediately after lymphogram showing ectatic lymphatic 
vessels around iliac and vulvar region. 
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Fig. 3. — Frontal (A) and lateral (B) 
views of lymphatic filling phase. 
Thoracic duct is completely inter- 
rupted at level of diaphragm. Caudal 
segment and cisterna chyli are not 
dilated. Numerous dilated lymphat- 
ics are seen in vicinity of porta he- 
patis, liver, and gallbladder and 
within mesentery. Pericalyceal renal 
lymphatics are well visualized. Note 
diaphragmatic (arrows) and pulmo- 
nary (open arrows) lymphatics. 





Fig. 4.—Nodal filling phase revealing numerous small lymph nodes of 
paraaortic lymph chains and Lipiodol within liver. Pericalyceal renal 
lymphatics are well opacified (arrows). 


moses, the direct communication between the lymphat- 
ics and veins, are explained embryologically in that the 
primary lymphatic sac buds from the veins. 

The term hepatic oil embolism, first described by 
Leger et al. [2] in 1961, is used to designate a variety of 
rare conditions in which oil contrast media enters the 
liver. Though the cause has been debated, hepatic oil 
embolism theoretically can occur via lymphaticoportal 
anastomoses or retrograde filling of hepatic lymphatics. 





—— += 
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Either mechanism may be secondary to lymphatic ob- 
structo^ congenital or acquired (infection, trauma in- 
cludirg surgical trauma, malignant neoplasms, etc.) 
[3-5]. 

In most reported cases, hepatic oil embolism was 
seccr dary to obstruction of the thoracic duct or lumbar 
lympFa-ics by a malignant tumor in the pe vis or retro- 
peritcneum. It was assumed that hepatic oil embolism 
was tie result of lymphaticoportal anastomoses [3, 4]. 

In cur patient, the thoracic duct was interrupted at the 
level of the diaphragm with opacification of extensive 
lymptavic collateral circulation. The depos tion of con- 
trast naterial in the region of the liver (figs. 3A and 4) 
was believed to be primarily within the hepatic capsular 
lympFa-'ics. The only suggestion of venous tilling was in 
the <teral projection (fig. 3B), and this was not suffi- 
ciently convincing to implicate lymphaticovenous anas- 
tomoses. Therefore, we assume that the hepatic oil 
embciization in this patient was the result of retrograde 
filling of 1epatic lymphatics. 

Tre wisualization of the pericalyceal renal lymphatics 
was apoarently also by retrograde route (fig. 4). The 
same mechanism was operative in the opecification of 
the cumonary lymphatics via the lymphatics of the 
inferior pulmonary ligament and diaphragm [6] (fig. 3B). 

Since no obvious obstructing lesion was seen in the 
posterior mediastinum or retroperitoneum and a local 
IympF agitis with interruption of the thoracic duct could 
be exc uded, the findings in this patient suggest the 
occlusion was most likely of congenital origin; that is, a 
lympha ic dysplasia manifested by diffuse abdominal 
IlympFaagiectases and hepatic oil embolism secondary 
to a corcenital lymphatic obstruction or ma formation. 
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Free-floating Calculi in the Fericardial Cavity 


J. T. LITTLETON' AND J. B. CADY? 


Two relatively large free-floating calculi in the pericardial 
cavity in a patient with long-standing rheumatic heart 
disease are the subject of this report. A rather extensive 
review of the literature failed to disclose any similar 
calculi within the pericardial sac, nor have we found any 
report of calcification of epicardial or pericardial rheu- 
matoid granulomata which may have been their origin. 


Case Report 


A 35-year-old woman was referred to the Robert Packer 
Hospital because of shortness of breath and edema. History 
included a prolonged illness at age 13 years with the clinical 
characteristics of acute rheumatic fever with myocarditis. The 
heart was enlarged to the left with a grade II/IV rough systolic 
murmur at the aortic area, radiating to the neck, followed by a 
low-pitched blowing diastolic murmur along the left sternal 
border. There was a grade ll systolic murmur at the apex with a 
short thrill. The lungs contained crepitant rales at the bases. 
Only mild pedal edema was present. The clinical diagnosis was 
rheumatic heart disease with mitral insufficiency, and aortic 
stenosis and insufficiency (the latter predominating) with con- 
gestive heart failure. 

At routine fluoroscopy of the heart, three calcified shadows 
were seen "dancing" synchronous with cardiac rhythm over the 
inferior portion of the left apex (fig. 1). The smaller of the three 
calculi (no. 1) remained stationary relative to other cardiac 
structures and moved synchronous with systole. The two larger 
calculi (nos. 2 and 3) had more active motion, and calculus 3 
was seen to roll end-on-end (fig. 1). In the supine position, 
calculus 3 moved widely (fig. 1B), while there was lesser 
displacement of calculus 2. In the lateral projection (fig. 1C), 
two of the calculi were seen to be in a posterior position and the 
other anterior. It was initially assumed that the two larger calculi 
were in cardiac chambers, possibly calcified polyps with rela- 
tively long stalks, and that calculus 3 was passing from the right 
ventricle to the right atrium through the tricuspid valve. How- 
ever, their relative positions in the lateral projection (fig. 1C) 
should have suggested that the calculi were free-floating in the 
pericardial cavity. Cine studies confirmed the rotational move- 
ment of the calculi, further suggesting that they could not be 
attached to a stalk. 

The patient had repeated hospitalizations for congestive 
failure during the ensuing 12 years and was subsequently found 
dead in a field near her home. It was estimated that she had 
been dead 2-3 weeks, and an autopsy authorized by the county 
coroner was performed by one of us (J. T. Littleton) the next 
day. Cause of death seemed related to accidental entanglement 
in a barbed-wire fence under severe winter weather conditions. 

The pericardial cavity was smooth and glistening. Lying free 
within the pericardial cavity were two smooth-surfaced calculi 
each about 1.8 cm in greatest diameter (fig. 2A). At a point 
about 5 cm superior to the aortic valve, but within the pericar- 
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dium, there was a reticulated mass of fibrous tissue which 
includ»d two tiny firm nodules about 0.2 x 0.3 cm in greatest 
dimensicn (fig. 1D). On the posterior aspect of the heart, there 
was ar area of fibrosis within which was a 0.7 cm calcified mass 
(fig. 1D, calculus 1) of yellow-orange tissue. This calcified 
nodule is the smaller of the three calculi noted earlier on 
radiography (figs. 1A-1C). Sections of the nodule showed it to 
be corfined to the epicardial fat. 

Micsoscopic examination of the myocardium revealed small 
scattesec aggregates of lymphocytes and histiocytes. In occa- 
sione! foci, there were also scattered polymorphonuciear leu- 
kocytes. A very few of the inflammatory cells had the appear- 
ance cf Anitschkow cells. One or two foci were consistent with 
Ascho f nodules. There were scattered foci of fibrosis in the 
myocard um and, in addition, the sections of the papillary 
muscies showed regions of loss of myocardial fibers. No foci of 
acute necrosis were identified. A section of the mitral valve 
showed : to be thickened with hypocellular fibrous tissue. 
Thick-wai ed blood vessels extended a moderate distance into 
the mi ræ leaflet. In contrast, the aortic valve leaflet had visible 
vessels a most to its tip. 

A section of the right ventricle, including the posterior epicar- 
dial ^»dule (fig. 1, calculus 1), revealed a large region of 
collageneus epicardial thickening. The nodule was decalcified 
and appeared to be composed of whorled masses of acellular 
granular material surrounded by a thick layer of hypocellular 
collagen Cig. 2B). The remaining microscopic findings were 
noncoatmbutory to the present report. The final pathologic 
diagncsis was rheumatic heart disease with fibrous thickening 
of acric leaflets and apparent insufficiency; calcified partial 
fusion of mitral valve leaflets with stenosis; residual rheumatic 
myocard tis; focal nodular calcification of epicardium and cal- 
cifiec ocse bodies in the pericardial cavity; hypertrophy of left 
ventr cular myocardium; multiple microscopic healed infarcts; 
and marked dilatation of left ventricle. 


Discussion 


Caicif cation of all cardiac structures has been de- 
scribed in all age groups. Arndt et al. [1] described a 
case cf unusual calcification of the infant heart following 
infarc-ion. They also reviewed other instances of cardiac 
calcifzetions in children, including calcification in en- 
docerdial fibroelastosis, myocarditis, intramural fi- 
brome, schemia, or infarction; and metastatic deposits 
in hyrescalcemic states, such as chronic renal disease, 
vitamm D intoxication, and infantile hypercalcemia. Cal- 
cific de2osits have also been reported as pericardial 
calciftetion after purulent pericarditis and calcification 
of the septal muscle mass in idiopathic hypertrophic 
subacrtic stenosis, and with intracardiac tumors such as 
myxome and teratoma. 

Sutton and Granger [2] described calcification in a 
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Fig. 1.—A, Conventional poster- 
oanterior erect radiograph of chest 
demonstrating three visible calculi 
projecting through left margin of 
heart. Calculus 1 maintained con- 
stant position with relation to car- 
diac activities. Calculus 2 migrated 
medially and inferiorly with patient 
in recumbent position. Calculus 3 
rotated end-on-end and demon- 
strated transverse mobility in supine 
position. B, Conventional antero- 
posterior supine film of chest show- 
ing change in position of calculi 2 
and 3 with patient recumbent. C, 
Left lateral film of chest with patient 
in erect position showing relative 
positions of calculi. D, Radiograph 
of cut specimen of heart showing 
calcified nidus in each of three 
otherwise typical rheumatoid nod- 
ules. Two smaller calculi (arrow- 
heads) were not appreciated in clin- 
ical radiographic studies. 
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Fig. 2.—A, Photograph of calculi 2 and 3, large free-floating calculi 
recovered from pericardial sac. B, Photomicrograph of portion of 0.7 cm 
nodule, decaicified, in posterior epicardial fat to show cellular relation of 
calcified central mass. Arrows indicate epicardium and apparent border 
of calcified tissue. Note scalloped outlines of acellular tissue in center of 
nodule (curved arrow). Original magnification x25. 


murel thrombus. They also described rare causes of 
intracardiac calcification, such as in tumors (notably an 
atrial mvxoma), metastatic deposits in the myocardium, 
and salc'fication of the heart with hydatid disease and 
Pagets cisease. Buenger and Oglesby [3] described 
calcic polyps within cardiac chambers. 

An excensive review of the literature failed to disclose 
any r22cr: of free-floating calculi in the pericardial cavity. 
The »'icin of the calculi is a matter of speculation. To 
our kmowledge, calcification of rheumatic nodules has 
not previously been reported. The fact that there were 
three smaller calcified foci in granulomatous foc: in the 
epicerdi im suggests that the two larger calculi may have 
been 2xtruded from other granulomatous foci in the 
epicardium or pericardium, perhaps the so-called "milk 
spots’ cf chronic or healed rheumatic pericarditis. We 
would welcome other suggestions. 
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Focal Perfusion Defect Caused by Sequestration in Two Cases 


MICHAEL E. VAN AMAN,' THOMAS V. LLOYD, AND JOHN C. JOHNSON 


Pulmonary sequestration is a congenital malformation in 
which a mass of pulmonary tissue, usually in the poste- 
rior basilar segment of the lower lobe, has no normal 
connection with the bronchial tree. The blood supply is 
systemic, and the venous return is either via the pulmo- 
nary veins or azygos system [1, 2]. Pulmonary sequestra- 
tion is a rare cause of focal perfusion defect on a lung 
scan. 


Case Reports 
Case 1 


A 34-year-old white female was seen at a community hospital 
with sudden onset of pleuritic chest pain on the left side. The 
physical examination and chest radiograph were normal, but 
the patient had a decreased pO» and an abnormal lung scan 
(fig. 1A) showing a perfusion defect in the posterior segment of 
the left lower lobe. She was treated with anticoagulants and 
discharged with no further symptoms. She returned 1 month 
later with a recurrence of the left side chest pain and was 
transferred to the University Hospital. Pulmonary angiography 
showed no evidence of pulmonary emboli but did show dis- 
placement of the left lower lobe pulmonary arteries around an 
avascular aerated portion of lung. The levo phase of angiogra- 
phy showed a systemic arterial supply arising from the thoracic 
aorta at the T11 level supplying a left lower lobe sequestration 


(fig. 1B). The patient has experienced two subsequent episodes 
of gross hemoptysis, but so far has refused pulmonary surgery. 


Case 2 


A 19-year-old white female was well until 4 days prior to 
admission, when she noted a “congested sensation" in her 
chest and coughed up about 230 ml of bright red sputum. 
Physical examination and chest radiography from the outpatient 
department at this time were normal. One day before admission, 
the patient produced about 115 ml of bright red sputum. She 
had no chest pain or dyspnea. On admission, physical exami- 
nation and laboratory studies including blood gases were nor- 
mal. Posteroanterior chest radiography was interpreted as nor- 
mal. A lung scan (fig. 2A) detected a perfusion defect in the 
posterior segment of the left lower lobe. An inhalation scan 
using *?" Tc sulfur colloid (fig. 2A) showed a ventilatory defect in 
the left lower lobe which appeared smaller than the perfusion 
defect, but in the same anatomic distribution. Pulmonary an- 
giography (fig. 2B) showed no evidence of pulmonary emboli- 
zation. However, the left lower lobe pulmonary arteries were 
fewer in number than normal and curvilinear, suggesting a 
mass. Delayed films showed an artery arising from the thoracic 
aorta at the T9 level supplying a left lower lobe sequestration. 
Catheterization of the thoracic aorta and selective injection of 
the two anomalous vessels supplying this sequestered lung 
were performed 24 hr later (figs. 2C and 2D). Delayed films of 





Fig. 1.—Case 1, A, Left lateral perfusion lung scan showing segmental perfusion defect in posterior basilar segment. 
B, Levo phase of pulmonary arteriogram demonstrating systemic arterial supply from lower thoracic aorta to left lower 
lobe sequestration (arrow ). 
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the selective injection demonstrated venous return via both the 
azygos and pulmonary venous system. 


Discussion 


The high sensitivity and low specificity of the perfusion 
lung scan is well known and well documented [3-5]. 
However, sequestration is not usually listed as a cause 
of false positive lung scans. Our two patients had symp- 
toms very suggestive of embolic episodes; perfusion 
lung scans were compatible with that diagnosis. Case 2 
demonstrated a corresponding ventilation defect, mak- 
ing pulmonary embolus unlikely [6-8]. 

The presence of unexplained hemoptysis in both pa- 
tients was very disturbing. We postulate that this was 
secondary to inflammatory changes in the surrounding 
normal lung. Such inflammatory changes in association 
with sequestration are well documented [9] and consti- 
tute the rationale for surgical intervention, even when 








Fig. 2.— Case 2. A, Posterior and left lateral views from perfusion lung 
scan (lef& sowing segmental perfusion defect in posteromedia! aspect 
of left Icwericbe (arrows). Corresponding view from inhalation lung scan 
(right) showing defect in same area (arrows). B, Photographic negative 
of pulmona v arteriogram showing relatively few vessels supplying left 
base wi-F cirvilinear course of some branches suggesting mass effect. C 
and D, Select. ve injection of two anomalous vessels arising from thoracic 
aorta st [—zlyimg sequestered segment of left lower lobe. 


sequestration is found incidentally in an otherwise well 
patient. 

Secvestration should be included in the differential 
diagnosis of a perfusion defect in the posterior basal 
segment of either lower lobe. A perfusion-ventilation 
match arc a characteristic location are additional clues 
to the no3smbolic nature of such a defect. 
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Complications from Intraarterial Lidocaine in Upper Extremity Arteriography 


VINCENT P. CHUANG' AND WARREN C. WIDRICH* 


The use of intraarterial lidocaine has been accepted 
recently as a valuable adjunct in peripheral angiography 
to decrease or control the pain from contrast medium 
injection [1-4]. The method was initially evaluated in 
lower extremity angiography and may be helpful when 
applied to upper extremity angiography as well. How- 
ever, during the early experience with this technique for 
upper extremity angiography, complications have oc- 
curred from regurgitation of lidocaine into the cerebral 
circulation in two patients, one each at two different 
medical centers. We feel that awareness of this potential 
complication will help other radiologists avoid similar 
mistakes. 


Case Reports 


Case 1 


A 29-year-old female was referred to the University of Ken- 
tucky Medical Center for evaluation of possible thoracic outlet 
syndrome. Bilateral subclavian arteriography was performed. 
The catheter was positioned in the left subclavian artery about 
1'/2 cm distal to the origin of left vertebral artery. One ml of 1% 
lidocaine (10 mg) was added to every 10 ml of Conray 60. The 
injection rate was 4 ml/sec for 3 sec; the filming sequence was 
two films per second for 4 sec, and one film per second for 4 
sec. Regurgitation of the contrast medium into the left vertebral 
artery was observed in the fifth film and subsequently cleared in 
the sixth film of the sudy. The left subclavian and axillary 
arteries were normal. The patient experienced severe tinnitus 
and was unable to respond to questions immediately after 
arteriography. Her vital signs remained normal. There were no 
signs of neurologic deficit. She returned to normal conscious 
status 5 min later. Further angiographic studies, including left 
and right subclavian arteriograms with left and right arms in 
hyperextension, were done omitting intraarterial lidocaine with- 
out complication. 


Case 2 


A 47-year-old male was admitted to the Boston Veteran's 
Administration Hospital complaining of pain and tingling sen- 
sation in the right second, third, and fourth fingers for 3 weeks. 
Physical examination revealed diminished right radial pulse and 
coldness and ulceration of the tips of the same fingers. Right 
upper extremity arteriography was performed with the catheter 
tip in the mid-subclavian artery. Two ml of 2% lidocaine (20 mg) 
was injected through a three-way stopcock, followed immedi- 
ately by 15 ml of methyglucamine iothalamate at 10 ml/sec. 
Several seconds after contrast injection, the patient developed 
a grand mal seizure but subsequently recovered without resid- 
ual signs or symptoms. 
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Discussion 


The angiographic evaluation of thoracic outlet syn- 
drome, upper extremity claudication, and digital artery 
embolism frequently requires multiple arterial injections 
of contrast medium. The injection of contrast material 
into the upper extremity arterial system is as painful, and 
frequently more painful, than injection into the lower 
extremity. Occasionally, a patient will refuse to have 
more studies after the initial arteriography, thus making 
angiographic workup incomplete. Consequently, it was 
natural to extend the favorable experience of lidocaine 
in lower extremity arteriography to the upper extremity. 

In case 1, the contrast medium regurgitated into the 
left vertebral artery for 0.5-1 sec, and probably did not 
total more than 2 ml of contrast medium (or 2 mg of 
lidocaine). The reaction was thus mild, causing only 
tinnitus. In case 2, since the lidocaine was given in a 
bolus injection, it is difficult to estimate the amount that 
regurgitated into the cerebral circulation. Very possibly, 
the amount was larger than in case 1. Consequently, the 
reaction was more severe (i.e., a grand mal seizure). 

Both cases occurred early in the development of this 
technique. Subsequently, we have used intraarterial lid- 
ocaine without complication in many upper extremity 
arteriograms, by assuring that the catheter tip is distal to 
the third segment of the axillary artery. Currently, we use 
2 mg lidocaine per 1 ml contrast medium. This is done 
by mixing 1 ml of 296 lidocaine with every 10 ml of 
contrast medium. The arterial flow is estimated by test 
injection under fluoroscopy and the injection rate is 
determined accordingly. 

A preliminary study comparing subclavian arteriog- 
raphy without lidocaine and brachial arteriography with 
lidocaine in the same extremity has shown marked re- 
duction of pain in some patients, but others have had 
minimal or no relief of pain. Individual variation in 
response to lidocaine is apparently present. A prospec- 
tive randomized study has not been done. 
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Ultrasonic Visualization of a Cervical Zord Cystic Astrocytoma 


MICHAEL H. REID 


Clinical ultrasound is well known for its ability to provide 
diagnostic information of abdominal organs and other 
soft tissue parts. However, its utility in evaluating lesions 
of the spinal cord has yet to be reported. We used both 
focused and narrow beam ultrasound to visualize the 
spinal cord. This report describes the findings in a cer- 
vical cystic astrocytoma. 


Case Report 


A 50-year-old white male automobile mechanic was admitted 
because of pain, weakness, and numbness in the right arm and 
fingers for 1'/2 years, and difficulty walking for 1 year. Neuro- 
logic examination confirmed the muscle weakness and hypes- 
thesia. Laboratory results were unremarkable except for a cere- 
brospinal fluid protein of 103 mg/100 ml. Computed tomog- 
raphy of the cervical and upper thoracic spine was normal. 
Pantopaque myelography revealed a widened cord from C2 to 
T1 levels (figs. 1A and 1B), and air myelography (fig. 1C ) again 
showed a widened cord which did not collapse with positional 
changes of the patient. An ultrasound examination suggested 
an anterior cystic component accounting for at least part of 
the cervical cord widening (fig. 2A). At decompression laminec- 
tomy from C3 through C7, a nonpulsatile enlarged cord with 
normal vascularity was found. There was no gross evidence of 
tumor. Needle aspirate from the cord yielded 3 ml of fluid with 
negative cytology. There was slight transient improvement in 
symptoms following the laminectomy. 

Because of the possibility of a cystic component within the 
cord, further needle aspiration of the cord was attempted with 
fluoroscopic guidance, but no fluid could be obtained. Lateral 
radiography demonstrated the needle tip about midway within 
the spinal canal. Repeat ultrasound clearly showed the cervical 


Fig. 1.—A and B, Pantopaque 
myelogram demonstrating extensive 
cervical cord widening. C, Gas mye- 
logram with patient in near-vertical 
position without change in cervical 
cord diameter. Gas column is lim- 
ited by widened cord (arrow). 
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cord wi h zn extensive anterior cystic component which lay just 
anterio te the needle tip at the previous attempted aspiration 
(figs. 233 and 2C). There was no variation in cyst appearance 
with posit onal (prone vs. upright) changes. At reoperation, the 
anterio cyst was identified and tissue fragments were obtained 
from te area; they were interpreted as a mixed ependymoma 
and cy-tie astrocytoma, grade 1. The patient has had some 
ameliaration of symptoms over the subsequent months, but 
right am weakness persists. 


* Discussion 


Focused ultrasound [1] was used to evaluate the spinal 
cord using a 13 mm diameter, 3.5 MHz transducer and a 
specia ly *abricated 6 mm diameter, 4.0 MHz :ransducer. 
Scans of the cervical cord are obtained posteriorly with 
the neck flexed, with the best cord definition provided 
when the scan plane is parallel to the interlaminar 
Spaces. In this fashion, it is possible to obliquely transect 
the co d between the posterior arches and minimize the 
effec of overlying bone. The narrow diameter, 4.0 MHz 
transducer is particularly useful because penetration, 
beam sailimation, and width of interlaminar spaces are 
closely matched. Flexing the neck to one side to open 
the inter aminar “window” is occasionally helpful. Lon- 
gituder al scans obtained with the neck fully flexed and 
the transducer off midline and directed toward the cord 
can 22 obtained as the transducer passes over the 
interlammar spaces. If the ultrasound amplifier gain is 
reduced to permit rescanning without overwriting the 
image tnen arc-sector scans can be formed at each 
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Fig. 2.—A, Transverse arc-sector scan of cervical canal at C3-C4 level. Anterior cystic cord lesion (arrows) suggested on multiple scans from C2-C3 to 
C6-C7 levels. B and C, Post laminectomy transverse (B) and longitudinal (C) scans of the mid-cervical cord demonstrating large anterior cord cystic 


lesion (arrows) which did not vary with changes in patient position. 





interlaminar space on the longitudinal scan. Similarly, 
transverse arc-sector scans through the open lamina 
may be obtained (fig. 2A). A normal scan of the cervical 
cord is shown for comparison (fig. 3). The procedure is 
noninvasive and, if further perfected, may replace air 
myelography in certain instances. 

Widening of the cervical cord over a number of verte- 
bral segments is usually a result of syringomyelia (hydro- 
myelia) or intramedullary tumor such as ependymoma or 
astrocytoma. Syringomyelia can generally be differen- 
tiated from intramedullary cystic tumors by: (1) age 
(average, 24 vs. 34 years); (2) duration of symptoms 
(average, 10 vs. 5 years); (3) the fact that paresis and 
sensory loss are more common in syringomyelia; and (4) 
cerebrospinal fluid protein levels are nearly always less 
than 70 mg/100 ml in syringomyelia and above this level 
in intramedullary neoplasm [2]. Radiologically, measure- 
ments of canal width on plain film examination of the 
cervical spine are occasionally helpful [3]. Pantopaque 
myelography will confirm the presence of a widened 
cord; however, the more diagnostic examination is gas 
myelography, where change in size of the widened 
cervical cord may be noted with change in patient 


Fig. 3.—A, Transverse arc-sector 
scan of cervical canal of normal 
young woman at C3-C4 level dem- 
onstrating normal spinal cord (ar- 
rows). Smaller cluster of echoes 
centrally in cord are nearly always 
seen and may represent tissue inter- 
face at central canal. B, Longitudi- 
nal arc-sector scan of cervical canal 
demonstrating normal spinal cord 
(arrows). Intermittent central echoes 
are reverberation echoes from over- 
lying bony lamina. Scan obtained 
with transducer off midline (to avoid 
spinous processes) and angled me- 
dially. 


positioning in nearly all cases of syringomyelia and only 
minimally in about 25% of cases with cystic neoplasms 
[2, 4, 5]. A single report using computed tomography in 
syringomyelia showed three of nine proven cases with 
positive CT findings [6]. The use of ultrasound through- 
out the entire spinal canal is currently being evaluated; 
findings will be reported in a subsequent paper. 
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Huge Laparotomy Pad Granuloma Simula-ing a Gastric Wall Tumor 


EDWARD W. CARSKY' AND DONALD M. HASWELL' 


Few reports in the recent literature discuss complica- 
tions of gauze sponges and laparotomy pads left at 
surgery [1-3]. Fewer still describe their radiographic 
appearance [1, 3]. This is understandable in light of the 
medicolegal liability implied in this technical oversight. 

Most patients with a surgical sponge left in the abdo- 
men will develop complications within a matter of weeks 
or months [4]. Radiography at that time will usually show 
the opaque marker of the surgical sponge or laparotomy 
pad, and the condition is surgically corrected. However, 
when the marker has been present for a long time, the 
marker may become mottled and granular and may not 
be correctly identified. 

We report a case of a retained laparotomy sponge 
eroding the stomach wall of a patient 12 years after initial 
surgery at another institution. The disintegrating opaque 
marker was obvious, but its significance was not appre- 
ciated, and therefore the foreign body granulomatous 
mass involving the gastric wall was diagnosed as a 
gastric neoplasm. 


Case Report 


R. B., a 56-year-old female, was admitted to the emergency 
room complaining of an enlarging upper abdominal mass, tarry 
bowel movements, and weakness. Surgical history included 
cholecystectomy 12 years earlier and a hysterectomy 15 years 
earlier. 

Physical examination revealed a markedly pale female with 
some respiratory distress and tachycardia of 110. There was a 
huge, minimally mobile abdominal mass about 25 cm in diame- 
ter located primarily in the left upper quadrant. Rectal exami- 
nation revealed soft tarry stool. The hematocrit was 9 mg/100 
ml; calcium, 7.5 mg/100 ml; albumin 2.8 mg/100 ml; bilirubin, 
2.6 mg/100 ml with 0.7 mg/100 ml direct and 1.9 mg/100 ml 
indirect. Other laboratory tests were within normal limits. The 
plain film of the abdomen (fig. 1A) showed a large soft tissue 
mass in the left upper quadrant with some small oval metallic 
densities near the periphery of the mass. Abdominal ultrasound 
demonstrated a large, partially solid, partially cystic mass. The 
upper gastrointestinal series (fig. 1B) revealed that the large 
mass was intimately associated with the stomach and either 
arose from or was very intimately applied to it. Angiography 
showed that the mass arose from the wall of the stomach with 
hypertrophy of vessels supplying the mass. The gastroepiploic 
artery was displaced away from the lumen of the stomach, 
establishing the intramural location of the mass (fig. 1C). 

Gastroscopy demonstrated an ulcer on the greater curvature 
of the stomach, with the greater curvature markedly smoothed 
out and indented by the large extrinsic mass. An attempted 
brush biopsy of the ulcer base resulted in brisk bleeding. 

The patient underwent exploratory surgery with a preopera- 
tive diagnosis of gastric leiomyosarcoma. The lesion was found 
to arise from the wall of the stomach, and a Billroth Il procedure 
was performed. There were numerous adhesions. An abscess 
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which cewe oped on postoperative day 18 was drained and 
cleared completely on antibiotics. 

Examnaton of the specimen disclosed a mass 27 cm in 
diameter weighing 4,470 g. On cut section, it was semicystic 
containing atheromatous material and clotted and unclotted 
blood. ~her2 were two ulcers of the stomach, beth of which 
communicated with this huge "aneurysmlike" cyst. Within the 
cyst, there was a meshlike foreign body suggestive of gauze. 
Microscopcally under polarized light, the meshlike material 
had a reguler symmetrical pattern. The final pathologic diagno- 
sis was *o eign body granuloma secondary to surcical sponge 
or laperotc my pad. 


Discussion 


Since Crossin and Crossin [4] reported on 307 cases 
of retained sponges and laparotomy pads in 1940, there 
have bee- few reports of the complication. This is 
probably the result of improved surgical tecFnique with 
routine s20nge count which has reduced the number of 
compl!izacions, plus limited reporting of this complica- 
tion beceuse of the potential medicolegal implications. 

The pathology as described by Olnick et al. [1] and 
Crossir and Crossin [4] may be of the exudative or of the 
aseptic ftrous type. In the exudative type. the body 
reacts o the foreign substance with abscess formation, 
often vit» secondary bacterial invasion. With the devel- 
opment cf an abscess, the body will attempt to extrude 
the foreign material, either externally or into a hollow 
viscus, usually the small intestine or colon, rarely the 
bladds-. Most abscesses are diagnosed and treated in 
the ear y postoperative period because of urgent clinical 
sympicrs 

In the aseptic fibrous type, there is encapsulation in 
response to the low grade inflammation. In their classic 
book, Crzssin and Crossin [4] showed that this form is 
the most common type after the sponge has been pres- 
ent for 5 >- more years. These may gradually increase in 
size ard are discovered incidentally at surgery for an 
unrelatec condition or because the mass is thought to 
be a temcr. Our case is an example of the latter and 
appeers to be larger than any of those reported by 
Crossim end Crossin. 

The most important clue is the radiopaque insert 
which s either monofilament or ribbon. However, it is 
importane to realize that sponge and laparotomy pad 
inserts caa vary markedly in shape and aopearance. 
After aocut 5 years, these begin to disintegrate so that 
the opaque portion may change markedly from its origi- 
nal appearance, even resembling mucosal folds in one 
repor-ed case [3]. Our case is an example of the ribbon 
type witt checkerboard squares that have, with time, 
separa ed and rounded off to appear as oval opaque 
densities. They have separated because the supporting 
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Fig. 1.—A, Plain abdominal radiograph showing multiple oval metallic 
densities (arrows) along margin of huge upper abdominal mass. B, Upper 
gastrointestinal series, oblique projection, showing mass intimately re- 
lated to stomach. C, Celiac angiogram demonstrating displaced gastro- 
epiploic artery (arrowheads ) indicating that mass is intramural. 
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Enlargement of the Intervertebral Foramina: An Unusual Cause 


DUSHYANT V. PATEL,’ R. J. LAWRENCE FERGUSON,? AND WILLIAM L. SCHEY' 


Dejerine-Sottas syndrome or hypertrophic interstitial 
polyneuritis is a rare disease of unknown etiology. It is 
characterized by thickening of the nerves due to hyper- 
plasia of the sheath of Schwann. The disease may involve 
one or more peripheral. spinal, or cranial nerves or 
cauda equina [1-4]. The diagnosis is generally made in 
later life since the clinical manifestations are not usually 
apparent in childhood. 

We recently examined a 17-year-old male with this 
disease in whom there was bilateral enlargement of 
multiple cervical intervertebral foramina. This and other 
plain film findings have not been mentioned in any 
reports and are therefore presented in this communica- 
tion. 


Case Report 

J. A. B., a 17-year-old black male, was admitted to Michael 
Reese Medical Center with a 1-month history of pain in the right 
leg and lower back. The pain in the leg was constant and 
believed caused by muscle spasm. The back pain was relieved 
by flexion of the knee and augmented by knee extension 
associated with hip flexion. The patient developed similar symp- 
toms in the left leg 2 weeks prior to admission. At the time of 
admission he was unable to walk. 
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At ac 1- years he was hospitalized because of abdominal 
pain, tz lure to thrive, headaches, and subcutaneous cordlike 
nodules down the lateral aspect of the leg. A biopsy of a nodule 
from t^- r.aht leg was obtained. The specimen was reported to 
be a n2 1rc? broma, and the patient was thought to have neuro- 
fibromaosis. The family history was noncontributory. 

Physica examination at this admission showed a slightly 
underweicht and short individual with normal-sized head. He 
was we oriented and of normal intelligence. There was marked 
atrophy o all extremities, especially distally, and the patient 
had a decreased position sense. The plantar reflexes were 
normal »ila*erally. 

The cersbrospinal fluid was clear and colorless. It contained 
520 mg 10C ml protein. Electromyographic findings were com- 
patible wt peripheral neuropathy. Radiographs revealed 
marked »ila:eral enlargement of multiple intervertebral foramina 
in the servical spine (fig. 1). In the lumbar region there was 
scalloping cf the dorsum of several lumbar vertebral bodies and 
a trianquler shape of the pedicles at L5. 

Myebgrephy was difficult to perform. At the time of lumbar 
punctu e there was slow flow of cerebrospinal f'uid. A small 
amoun c^ Pantopaque was introduced under fluoroscopic 
controt T^» column moved slowly and the contrast was thought 
to be subcural; however, the lateral radiograph confirmed the 
subara-hmoid location of the needle tip and Pantcpaque. 


Fig. 1. —Oblique views of cervical 
spine demonstrating markedly en- 
larged intervertebra foramina. 
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Additional Pantopaque was then introduced. Linear intradural 
defects were noted in the lumbar region with areas of nodular 
defects at the intervertebral disc levels (fig. 2A). The dorsal 
region was not remarkable. There was almost complete obstruc- 
tion to the flow of contrast medium at C7-T1 with no filling 
above the C5 level (fig. 2B). Nodular defects in the Pantopaque 
column at C6 and C7 levels were interpreted as partly intradural, 
but because of incomplete filling, extradural masses could not 
be excluded. The findings were thought to be due either to 
multiple intradural tumors with extradural extensions as seen in 
patients with neurofibromas or hypertrophic interstitial polyneu- 
ritis. 

Laminectomy was performed in the lower cervical region. 
Biopsy of a nodular lesion demonstrated changes due to hyper- 
trophic interstitial polyneuritis. Previous biopsy sections from 
1969 were reanalyzed by another neuropathologist who felt that 
those changes were characteristic of Dejerine-Sottas syndrome. 


Discussion 


The plain film radiographic features of this disease are 
related to swelling of the sheaths and nerve roots within 
the vertebral canal and in the intervertebral foramina [1, 
5]. They include scalloping of the dorsum of vertebral 
bodies (perhaps related to pooling of cerebral spinal 
fluid) [1, 3, 6], an enlarged interpediculate distance, and 
a triangular configuration of the pedicle. This latter 
feature is attributed to the chronic increase in interver- 
tebral canal pressures on the medial side and pressure 
of the thickened nerve root on the inferior aspect [1]. 

Our patient had striking enlargement of cervical inter- 
vertebral foramina bilaterally at several levels. Review of 
the previous literature and radiographs did not reveal 
this feature. It is possible that enlarged intervertebral 
foramina were present but were not recognized due to 
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Fig. 2.—A, Cross-table lateral ra- 
diograph during lumbar myelogra- 
phy. Filling defect in oily contrast 
(upper arrows) demonstrates marked 
thickening of nerves. Vertical lucen- 
cies throughout column of contrast 
also represent nerve root thicken- 
ing. Scalloping of dorsal portion of 
fifth lumbar vertebra is also evident 
(lowest arrow). B, Posteroanterior 
radiograph during myelography 
demonstrating almost complete ob- 
struction to flow of contrast with 
narrowing of band of contrast above 
site of major obstruction. 


the failure to obtain oblique projections of the cervical 
spine. 

Enlarged cervical intervertebral foramina have been 
reported secondary to neurofibromas, dermoids, terato- 
mas, fibromas, absent pedicle, and erosion by a tortuous 
vertebral artery [7, 8]. Multiple enlarged intervertebral 
foramina are most often associated with neurofibroma- 
tosis [8]. 

Rao et al. [3] found seven cases of hypertrophic 
neuropathy with abnormal myelographic findings in the 
English language literature and added two of their own 
cases. They did not describe what we believe are impor- 
tant plain film manifestations. Their description of char- 
acteristic myelographic findings in addition to those 
described by other authors include: (1) slow flow of 
Pantopaque in the subarachnoid space; (2) partial or 
complete obstruction of the flow of contrast; (3) parallel 
linear radiolucencies due to enlarged nerve roots; (4) 
round or oval filling defects located at the level of in- 
tervertebral foramina; (5) medial displacement of Panto- 
paque by enlarged nerve roots; and (6) bizarre appear- 
ance to contrast due to large hypertrophied nerves. All of 
these findings were present in our patient associated 
with apparently unique enlargement of the cervical inter- 
vertebral foramina. 
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Chlamydia trachomatis: A Cause of an Infantile Pheumonia Syndrome 


RANDALL H. STICKNEY,’ JOHN C. BJELLAND,' M. PAUL CAPP,' R. ROBERT HARRISON,? AND 
RONALD HANSEN? 


The afebrile infant with a productive cough can pose 
diagnostic and therapeutic problems. Recent clinical 
reports have documented Chlamydia trachomatis as the 
etiologic agent in many of these cases [1-3]. These 
reports also suggest amenability to antimicrobial therapy 
[2], making early diagnosis essential. Awareness of the 
radiographic findings of the disease is important in such 
cases. 


Case Report 


An afebrile 10-week-old black female with an uneventful 
neonatal course presented with a 3-4 week history of a produc- 
tive "stacatto" cough and failure to gain weight. This sympto- 
mology and lack of other physical findings led clinicians to 
diagnose a viral upper respiratory tract infection requiring no 
further diagnosis or therapy. 

One week later the patient's symptoms worsened and diffuse 
rales and rhonchi were noted on auscultation. This prompted 
radiographic examination of the chest (fig. 1). Hyperaeration 
and peribronchial thickening were present, but the principal 
process was diffuse interstitial infiltrates with some alveolar 
component. 

A complete cell blood count revealed a mild lymphocytosis 
with several atypical forms, but no eosinophilia was present. 
Screening techniques for pertussis and mycoplasma were neg- 
ative, but nasopharyngeal aspirates and urine specimens were 
positive for C. trachomatis and cytomegalic inclusion virus, 
respectively. The infant was started on a 6 week course of 
erythromycin and revealed no clinical pulmonary disease after 3 
weeks of treatment. Because of the dramatic improvement, final 
radiographic evaluation was not obtained. 


Discussion 


C. trachomatis, an inclusion-forming, intracellularly 
growing organism, is transferred by direct contact and is 
the causative agent in trachoma, one of the oldest and 
most prevalent human diseases [4]. The organism has 
also been identified in both ophthalmia neonatorum and 
nongonococcal urethritis [5]. A strong correlation be- 
tween this occular disease of newborns and concurrent 
maternal genital infection has been described [6]. Stud- 
ies of nongonococcal urethritis have indicated a high 
incidence of C. trachomatis infection in the adult popu- 
lation [7], but only recently has the organism been 
postulated as an etiologic agent in an infantile pneu- 
monia syndrome. 

Beem and Saxon [1] related C. trachomatis nasophar- 
yngitis to a pneumonitis syndrome in infants. They de- 
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scribed a disease complex developing gradually over the 
first 6 weeks of life consisting of rhinorrhea, intermittent 
nasal obstruction, a "stacatto" cough, variable tachyp- 
nea, eosinophilia, and increased levels of IgE and IgM 
with no fever or major systemic reaction. While early 
reports were limited to black infants, subsequent studies 
have not demonstrated a racial predilection [2]. 

Current reports show the chest radiograph is a valua- 
ble diagnostic tool in this disease. In a prospective study 
of afebrile pneumonias in 50 infants less than 6 months 
old, 23 patients yielded positive C. trachomatis cultures, 
and 20 of these displayed symmetrical interstitial infil- 
trates on chest radiographs [3]. As in our patient, 14 of 
the 20 yielded combined infections with cytomegalic 
inclusion virus the most common second agent. Of these 
14, all but one demonstrated similar interstitial pulmo- 
nary infiltrates and hyperaeration. The combined C. 
trachomatis and cytomegalic inclusion virus infection 
has been isolated by lung biopsy from an infant with this 
same history and radiographic presentation [8]. Shanley 
and Josdin [9] question the disease contribution of C. 
trachomatis in this instance, but concede chlamydia 
could be a frequent cause of infantile interstitial pneu- 
monia. The significance of the mixed infection, as op- 
posed to C. trachomatis alone, remains unclear. 

The exact pathogenesis in C. trachomatis pneumonitis 
is still under investigation. Beem and Saxon [1] hypoth- 
esized that the disease reflects a neonatally acquired 
colonization of the respiratory tract with expression 
dependent upon individual sensitivity. Reports in the 
literature conflict concerning the association between 
chlamydia ophthalmia neonatorum and this infantile 
pneumonia syndrome. Hobson and Rees [10] found no 
correlation in a large population of patients. Yet in 
another series of 14 infants, 13 of the patients with 
chlamydia pneumonitis showed evidence of prior con- 
junctivitis documented by the presence of tear antibody. 
Three of the 14 had active culture positive conjunctivitis 
[2]. 

In the past, chlamydia infections have been treated 
with a wide variety of antibiotics with a variable response 
[5]. Preliminary evidence suggests that both erythromy- 
cin and sulfa drugs may be effective in this infantile 
pneumonia syndrome [2]. The place of antimicrobials as 
opposed to only supportive therapy will probably be de- 
cided in the near future. 

As with most newly recognized diseases, the literature 
reflects a certain amount of confusion and disagree- 
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Fig. 1.— Anteroposterior (A) and lateral (B) views of chest demonstrating interst ‘ia cisease, hyperaeration, and peribronchial thickening. 


ment. However, we feel that radiologic findings similar 
to those discussed, when observed in an afebrile infant 
with chronic cough and the appropriate clinical history, 
warrant the diagnostic consideration of C. trachomatis 
pneumonitis. 
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Technical Notes 


Radiography of LeVeen Type Peritoneovenous Shunts 


DAVID B. FREIMAN,' ERNEST J. RING,’ JUAN A. OLEAGA,' AND ERNEST F. ROSATO? 


Peritoneovenous shunts of the LeVeen type have been 
used for several years for relief of intractable ascites [1]. 
These shunts consist of silastic tubing extending from 
the peritoneal cavity subcutaneously into the jugular vein 
and from there into the superior vena cava. Near the 
peritoneal end of the shunt, a pressure sensitive valve 
ensures unidirectional flow and prevents reflux of blood 
into the tubing and peritoneum. 

Although radioisotope scans have been used to indi- 
rectly evaluate nonfunctioning shunts [2], recent reports 
[3, 4] demonstrate the feasibility of direct puncture of the 
shunt and contrast material injection as a safe method of 
determining the exact cause of a malfunction. This 
report describes the causes of a shunt malfunction 
which can be demonstrated using this method. 


Technique 


Recently 10 patients were referred to determine the 
cause of failure of a LeVeen shunt. The shunts were 
introduced to control intractable ascites due to primary 
liver disease in eight patients and metastatic tumor in 
two patients. 

The radiographic examinations were performed using 
techniques previously described [3]. The shunts were 
directly punctured using a 23 gauge scalp vein needle 
and opacified with 10 ml of contrast material by forceful 
hand injection. The shunt tubing is easily palpated and 
punctured as it courses subcutaneously over the tho- 
racic cage. Serial films were obtained at a rate of 1 film 
per second for 6 sec beginning in the middle of the 
injection. 


Discussion 


A one-way valve is necessary to prevent reflux of blood 
into the venous end of a LeVeen shunt. The valve must 
have a low opening pressure (3-5 cm of water) since the 
pressure gradient between intraabdominal and central 
venous pressure decreases to very low levels as the 
ascites is removed. The valve also regulates the speed of 
ascites removal by closing in response to elevated cen- 
tral venous pressure, thereby preventing a rapid increase 
in intravascular volume and consequent congestive fail- 
ure. 


Received February 24, 1978; accepted after revision July 18, 1978. 


Unfortunately, the sensitivity of the valve makes it 
subject to malfunction. The slightest interference with 
the outflow of the shunt has a significant effect on 
ascites removal. If the shunt is partially obstructed by 
clot formation in the superior vena cava or obturated 
against a vascular wall, the valve will fail to open. In 
addition, if the venous end of the shunt is located in a 
zone of relatively high pressure, such as the right ventri- 





Fig. 1.—Simultaneous injections of contrast into LeVeen shunt and 
into catheter inserted through vein in left arm into superior vena cava 
demonstrating clot around distal end of shunt. 
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cle, or intraabdominally in the inferior vena cava, there 
will be no flow through the shunt [4]. 

Of the 10 patients we studied, five had demonstrable 
thrombosis at or around the tip of the catheter in the 
vena cava (fig. 1). The other five had superior vena caval 
thrombosis, tumor impingement on superior vena cava, 
catheter obturated against the side wall of the innomi- 
nate vein, catheter tip in the right atrium, and occluded 
inflow in the abdomen. The only significant risk to this 
procedure seems to be reaction to contrast material. 
Infection should be easily prevented by using standard 
aseptic technique. 
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Pathologic Index for Arrangement of Teaching File 


RICHARD H. DAFFNER' 


The majority of teaching cases in departmental or private 
collections are filed by using the American College of 
Radiology (ACR) coding system [1]. In using this system, 
the search for a particular pathologic entity may become 
cumbersome, since cases are filed almost universally by 
the anatomic area. As a result of my experience in trying 
to rapidly retrieve cases, films in our section's teaching 
file are now filed according to the pathologic entity. The 
reasoning behind this system derives from the fact that 
similar lesions in an organ look alike no matter what 
their location. A lung carcinoma in the right upper lobe 
is similar to a lung carcinoma in the left lower lobe. 
similarly, rheumatoid arthritis of the hand resembles 
rheumatoid arthritis of the foot, and so on. 

Our teaching file is divided into the general anatomic 
sections as prescribed by the ACR index (head, face, 
mastoids and neck, spine, skeletal system, heart and 
great vessels, etc.). However, all entities in these areas 
are filed according to the pathologic index. Figure 1 
shows the general arrangement of our teaching jacket. A 
colored tape representing the first number in the patho- 
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Fig. 1. —Arrangement of teaching jacket. Colored identification tape 
matches first digit of pathologic index number (arrows). Cases of special 
interest are marked by colored tapes at top of jacket (asterisk). 
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logic code is placed on the outside margin of the jacket 
for easy recognition. If there are two pathologic codes 
for a case, a second piece of colored tape may be placed 
immediately above the lowest one. Tapes are placed at 
the top to rapidly identify cases of special interest. 

The gastrointestinal tract and genitourinary tract (ACR 
codes 70 and 80, respectively) posed a dilemma, which 
was solved by filing under the individual organ system as 
a separate entity (table 1). In these two sections, lesions 
are still filed by pathologic index number. For example, 
carcinoma of the esophagus is filed numerically under 
.321 regardless of its location. 

This system has been in effect for nearly 3 years and 
has been simple and easy to use for both residents and 
staff. Retrieval of information from the file may be done 
quickly and efficiently. 


REFERENCE 


1. American College of Radiology: /ndex for Roentgen Diag- 
noses, 3d ed. Chicago, American College of Radiology, 
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TABLE 1 
Filing System 


Code and Anatomic Heading Code and Anatomic Heading 





10. Skull and contents 80. Genitourinary system 


20. Face, mastoids and neck 81. Kidney 
30. Spine and contents 82. Ureter 
40. Skeletal system 83. Bladder 
50. Heart and great vessels 84. Male urethra, geni- 
60. Lung, mediastinum, and talia 
pleura 85. Female urethra, geni- 
70. Gastrointestinal system talia, fetus, placenta 
71. Esophagus 86. Adrenal 
72. Stomach 87. Extraperitoneal space 
73. Duodenum 90. Vascular and lymphatic 
74. Small intestine systems 
75. Colon 00. Breast 


76. Liver, biliary system 
77. Pancreas, spleen 
78. Generalized 

79. Other 


Note. — Modified from American College of Radiology Index [1]. 
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Progress in Radiology: 


Total Body Opacification 


N. THORNE GRISCC V' 


Total body opacification is the phenomenon whereby intro- 
duction of iodinated contrast material into the blood stream 
renders structures differentially radiopaque according to their 
blood supply. The term implies the physiology: it is the whole 
body which is opacified, in proportion to the iodine in its 
plasma and extravascular extracellular fluid at the time of the 
radiograph. To the density inherent in the tissue before injec- 
tion is added the opacity of the iodine circulating through and 
transuding into it. Just as tissues, even those of "water 
density," have minor intrinsic differences in x-ray absorption 
[1-3], so they may also have minor differences in blood flow 
and transudation into the extracellular fluid; the combination 
of these minor differences often makes the invisible visible. 


Until the last few years, this simple concept was useful 
primarily in pediatric radiology. Now, differential tissue 
opacification after contrast injection has assumed an 
unexpected importance, since contrast enhancement is 
a crucial part of computed tomography. Computed to- 
mography, of course, is much more sensitive to minor 
differences in x-ray absorption. However, even by ordi- 
nary radiography, a few lesions, such as some uterine 
myomas [4-6], some ovarian tumors [6], some liver 
tumors [7], and an occasional cerebral glioma, are ren- 
dered recognizably opaque during intravenous urogra- 
phy because they temporarily contain more contrast 
material than the surrounding structures. Other lesions, 
receiving little or no blood and therefore little or no 
iodine, stand out as lucencies against opacified adjacent 
areas. The latter is the classical meaning of total body 
opacification, and it is this aspect— lucencies recognized 
by plain film or by noncomputerized tomography after 
intravenous injection of contrast material—that this re- 
view will discuss. 


Physiology 


Total body opacification occurs not only because of 
the circulation of iodine in the blood, but also because 
of transudation of iodine into the extravascular extracel- 
lular spaces. Diatrizoate equilibrates into the entire ex- 
tracellular space [8]. This equilibration starts immedi- 
ately. It is rapid in some tissues and slower in others [9]. 
Equilibration into large isolated extravascular spaces, 
such as fluid collections in serous cavities and cysts, 
must be fairly slow. In rats, diatrizoate was found 5 min 
after intravenous injection to have a distribution volume 
of 2696 of body volume; it seemed to be approaching the 
28% "sulfate space,” considered to be the total (intravas- 
cular plus extravascular) extracellular fluid volume. At 
this time, more than 80% of the contrast material was 
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outside the blood vessels [9]. Organs vary substantially 
in the "o umes of their extracellular spaces; the extracel- 
lular s2ac2 constitutes a large part of the liver, bowel, 
and sien, for example, which therefore presumably are 
able to acquire large amounts of contrast material by 
equilicration [9]. This would be especially true during 
high d5se urography in newborns, when renal extraction 
is tardy. These varying rates of equilibration and differ- 
ences ir volumes available for equilibration are one 
reascr why neighboring structures may be radiologically 
distirct trom each other at one time after injection and 
not a- 3rother. As the kidneys lower the plasma concen- 
tration o` diatrizoate, the extravascular contrast material 
will resq.i librate back into the blood vessels, and these 
tissue Ji ferences will disappear. 

Several clear-cut examples of opacification of the 
extra; 1szular extracellular space are known. Passage of 
contract material into the interstitial fluid opacifies the 
falx zsr»bri on skull films taken during intravenous 
urography [10]. The fluid contained in cystic brain tu- 
mors æ likewise been opacified by intravenously in- 
jected contrast material, which has then slowly passed 
back nto the blood for removal by the kidneys [11]. 
Meas. rable amounts of iodine have been found in simple 
renal eysts after intravenous urography and after arteri- 
ograpay [12]. Possibly equilibration into cyst fluid also 
helps 2x ain the curious late faint opacification of a few 
neonaca multicystic dysplastic kidneys during intrave- 
nous t recraphy [13, 14]. 

Rezsnt work indicates that diatrizoate enters the intra- 
cellu zr spaces of polymorphonuclear granulocytes, at 
least n certain circumstances [15]; it also enters the 
kidney tubule cells to a small extent, and perhaps there 
are che examples of passage of contrast material into 
a cell These phenomena must be quantitatively small, 
and it is the iodine in the extracellular spaces (intravas- 
cular an3 extravascular) that makes the total body opac- 
ificatien effect possible. 


Applications 


Th2 pathophysiologic lesions rendered visible by total 
body eoacification include cysts, abscesses, local necro- 
sis, he rorrhage, infarction, fluid accumulation, and lo- 
cally ciminished blood supply [16] (figs. 1-4). The effect 
has several uses. It identifies abnormalities not recog- 
nized bv plain films, outlines lesions previously poorly 
seen. arc characterizes a lesion by indicating that it is 
avas: 1le* or hypovascular. However, it does not guaran- 
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Fig. 1.—Newborn girl with tense abdominal distension. A, Preliminary lateral view showing abdominal fullness, small bowel obstruction, and 
absence of gas or any other definable structure in the lower abdomen. B, Film 5 min after intravenous injection of methylglucamine diatrizoate showing 
distinct lucent mass (arrows) occupying much of lower abdomen. Exploratory surgery showed meconium ileus due to cystic fibrosis and perforation; 
mass was pseudocyst formed by walling off of meconium peritonitis [17]. (Reprinted with permission from [16]) 





Fig. 2. —Newborn girl with abdominal fullness and questionable upper 
abdominal cystic mass. Preliminary lateral view depicted liver, anterior 
abdominal muscles, and diaphragm as one continuous water-density 
shadow. Film 10 min after injection for urography showing clear-cut 
lucent intrahepatic lesion (arrows). Mass was solitary liver cyst [18]. 


tee benignity, since some malignancies are necrotic, 
hemorrhagic, or otherwise avascular [22]. It makes rela- 
tively few diagnoses by itself but is commonly important 
supportive information. 





Fig. 3.—2-month-old gir! (reported by Martin et al. [16]) with cystic 
fibrosis, malabsorption, and hypoproteinemia. 5 min urogram with opac- 
ification of liver and gut by circulating iodine showing ascites (arrows). 


The effect is especially useful in the evaluation of 
neonatal abdominal masses [18] for several reasons. 
Neonatal abdominal masses are usually large at discov- 
ery and have often reached a volume sufficient to show 
the total body opacification effect; the majority of neo- 
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Fig. 4.—4-year-old girl with choledochal cyst. A, 20 min oblique urogram showing sound lucency (arrows) projected over lower two-thirds of kidney, 
displacing liver upward and bowel downward. B, Capillary phase from common hepatic erteriogram showing same lucency, now further demarcated by 
added density of cyst wall [19]; this rim effect was faintly visible on intravenous urog-am. (Earlier films from this angiogram published by Fellows [20] 
and Rosenfield and Griscom [21].) 


natal abdominal masses are avascular; and the relatively 
low glomerular filtration rate of neonatal kidneys leads 
to a longer period during which the total body opacifi- 
cation effect can be captured on film. Furthermore, 
newborns have a smaller scattering volume, and there- 
fore fine differences in image contrast are less likely to 
be obliterated; there is no need to raise kilovoltage 
above 70 for the sake of penetration, and thus photoelec- 
tric absorption at the k-edge of iodine is maximized; and 
relatively high doses of diatrizoate are commonly used in 
neonatal urography, which enhances the total body 
opacification effect. 

Table 1 lists pediatric conditions in which the total 
body opacification effect has assisted in diagnosis. Table 
2 gives some additional adult lesions showing the effect, 
sometimes made evident by conventional tomography 
[30, 33, 34, 36-40]. In many of these examples, especially 
in those masses with inflamed walls and those tumors 
composed of a relatively vascular wall and a necrotic, 
hemorrhagic, or cystic center, the increase in density of 
the wall (fig. 4) accounted for at least part of the appear- 
ance of central lucency [5, 6, 15, 19, 30, 41-44]. Tomog- 
raphy during intravenous cholangiography has shown a 
postoperative subhepatic bile collection by contrast with 
the opacified liver [45], an example of local opacification 
rather than whole-body opacification. In principle, le- 
sions of other soft tissue regions (neck, shoulders and 
arms, thighs and calves) ought to be as demonstrable by 
the total body opacification effect as abdominal condi- 


TABLE 1 


Co^dit ons Shown as Lucencies by Total Body Opacitication 
Effect in Children 


Type and Condition 


Urinary: 

Mul icystic dysplastic kid- 
qey celvoinfundibular 
atresia) 

Severe hydronephrosis 

Reral cyst 

Reral vein thrombosis, in- 
“arc ion 

Pyoneohrosis, abscess 

Necro-ic Wilms’ tumor 

Feta! renal hamartoma 
3] 

Hycroureter 

Di ated bladder 

HepatoLil ary: 

Liwer cyst 

Liwer abscess 

Lyr phaengiomatous ha- 
7mar:cma of liver 

Hemorrhagic hepatoma 

Thrmombosed, hemor- 
rhagic, or necrotic he- 
marngioma 

Focal liver necrosis 

Chc ledochal cyst 

Hycrapic cholecystitis [24] 








Type and Conditior 





Gastrointestinal: 


Duplication 

Omental or mesenteric 
cyst 

Paraduodenal hematoma 

Pancreatic pseudocyst 

Volvulus with infarction 

Mesenteric arterial throm- 
bosis and small bowel 
infarction [25] 

Pseudocyst from prenatal 
volvulus, perforation, or 
extreme dilatation 

Gastric dilatation [26] 


Genital: 


Ovarian cyst 
Cystic ovarian carcinoma 
Hydrometrocoloos 


Other: 


Adrenal hemorrhage 

Hemorrhagic or necrotic 
neuroblastoma 

Splenic cyst 

Splenic rupture [27] 

Ascites 

Extraperitonea! 
parahepatic 
hematoma 


Nete.—=xcept where noted, all have been seen at Children's Hospital, Boston. 
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TABLE 2 
Conditions Shown by Total Body Opacification Effect in Adults 


Type and Condition Type and Condition 


Urinary: Genital: 
Uriniferous perirenal Necrotic uterine carci- 
pseudocyst [28] noma [34] 
Hepatobiliary Amniotic cavity [34] 
Other: 


Hydrops of the gallbladder 

[29] Pancreatic pseudocyst [35] 
Anterior meningocele [34] 
Hypovascular splenic me- 


Acute cholecystitis [30] 
Dilated hepatic ducts [31] 
Hydatid liver cyst [32] tastasis [36] 
Polycystic liver disease Retroperitoneal mesen- 
[33] chymoma [37] 
Lymphatic cyst [36] 
Adrenal cyst [38] 


Note.— These are in addition to the conditions in table 1. List is probably 
incomplete. Conventional tomography was frequently used. 


tions; enhanced computed tomography is beginning to 
confirm this. 


Technique 


In children, display of the total body opacification 
effect to best advantage requires only minor modifica- 
tions of intravenous urography [46]: 

1. Optimal penetration of preliminary films, showing 
the area of interest in the middle grays. 

2. Adjustment of peak kilovoltage to maximize pho- 
toelectric absorption at the k-edge of iodine. 

3. Proper obliquity of preliminary films, throwing the 
area of interest free of overlying bowel gas and other 
structures. 

4. Sufficient contrast material. 

5. First film about 30 sec after the end of injection, 
when the contrast material has mixed with the blood but 
has not yet been appreciably filtrated out by the glomer- 
uli. This film should match the best preliminary film in 
penetration and obliquity. 

6. Tomography when indicated, especially in older 
children and adults. 

7. Later films, to confirm the presence of the lesion or 
to show that the lucency disappears as the kidneys 
remove the contrast material from the blood. 

The preliminary film should display the soft tissues in 
the middle gray region, in the steepest part of the 
characteristic curve of the film-screen combination. Suf- 
ficient contrast dosage should be used. Our present 
schedule for intravenous urography (and for total body 
opacification) calls for 2 ml of methylglucamine diatri- 
zoate (Renografin 60) per 0.45 kg in early infancy, falling 
off gradually to 0.5 ml/0.45 kg in adolescence. If a 
compelling reason existed, we would use even higher 
doses in later childhood and adolescence. However, 
large doses of contrast material cause gross alterations 
in body fluid composition, and the high doses recom- 
mended for small infants should be used only if the child 
is already properly hydrated and should not be raised 
further without a very strong indication. 

The early films should be taken within 1 min of the 
completion of the injection, although a newborn's slow 
glomerular filtration allows considerable flexibility in 


timing. Thereafter opacification will begin to fade, at a 
rate governed by the rapidity with which the kidneys 
remove the iodine. Nevertheless, if the first films should 
be inadequate, later films may be useful; we have seen 
the effect persist for as long as an hour in a newborn 
infant. Tomography of the area in question may be 
helpful. Late films, automatically available with the com- 
pletion of the urographic part of the study, may show 
disappearance of the total body opacification effect, 
confirming the avascular nature of the lucency. In adults, 
the approach is similar but with emphasis on high doses 
of contrast material by bolus injection or rapid infusion, 
prompt filming, tomography, and avoidance of high 
kilovoltage when possible [30]. 


Hazards 


The hazards of a total body opacification examination 
are virtually identical to those of intravenous urography 
[47-50], of which it ordinarily forms a part. The risk of 
life-threatening idiosyncratic reactions is less in children 
than in adults [60], but preparations for their occurrence 
naturally must be made. Large doses of contrast material 
have very distinct hemodynamic effects, in particular a 
substantial rise in serum osmolarity, a substantial fall in 
the hematocrit and in the concentration of normal blood 
constituents [51], and a rise in the circulating blood 
volume. The accompanying hypertonic dehydration may 
lead to cerebral injury, either by vascular damage during 
the phase of brain shrinkage or by edema during the 
rehydration phase [52]. 

These aberrations correct themselves fairly rapidly as 
the system-insulting diatrizoate exits via the glomerulus. 
They can be minimized if proper hydration is maintained; 
in children and especially in newborns dehydration prior 
to urography is distinctly contraindicated. Because of 
the sudden increase in circulating blood volume, use of 
very large volumes of intravenous contrast agents may 
be dangerous for a patient near circulatory failure [52]. 
One normal newborn was put into pulmonary edema by 
the rapid injection of an amount of diatrizoate only 
slightly above the dosage schedule given above [61]; 
slower injection may be protective by allowing transuda- 
tion into the extravascular extracellular spaces to occur 
and glomerular filtration to begin. Renal decompensa- 
tion developed in two adults after very high dose arteri- 
ography, perhaps because they were not well hydrated 
during the examination [53], and two other adults had 
episodes of renal failure after high doses of diatrizoate 
[62, 63]. Microscopic lesions of "osmotic nephrosis" 
have been found with some regularity by renal biopsy in 
adults a few days after intravenous urography or renal 
arteriography [54], and the same lesions presumably 
develop in children. The severity of the lesions was dose 
related and was greater with preexisting renal disease. 
Later renal biopsies failed to show these lesions. Despite 
all these warnings, if proper hydration is maintained, if 
the dosage schedule given above is not exceeded, and if 
skills and equipment to handle idiosyncratic reactions 
are readily available, the hazards of intravenous urogra- 
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Fig. 5.—7-year-old boy with right 
flank mass. A, 30 sec urogram show- 
ing obstructive nephrogram; renal 
parenchyma (arrows) is markedly 
thinned by grossly ballooned ca- 
lyces. On radiograph, thin calyceal 
crescents (see fig. 6) were tenta- 
tively identified. B, 4 hr film showing 
opacified calyces, extending from 
T10 to iliac crest, and ureteropelvic 
junction obstruction (arrow) overly- 
ing L3. Pelvicalyceal system was ini- 
tially of water density, then relatively 
lucent by total body opacification 
and by contrast with obstructive 
nephrogram, and finally relatively 
dense as it filled with iodinated 
urine. 


Fig. 6.—15-month-old boy with 
severe right ureteropelvic obstruc- 
tion. A, 2 min film showing calyceal 
crescents (arrow) [56]. Calyces are 
relatively lucent, both by compari- 
son with adjacent parenchyma and 
by total body opacification effect. B, 
24 hr film showing enormous hydro- 
nephrosis, crossing far left of mid- 
line. 


phy, whether or not it is designed to show total body 
opacification, are small. 


Related Appearances in Obstructive Uropathy 


The physiologic characteristics of the kidney (high 
regional blood flow, glomerular filtration of contrast 
material, and tubular reabsorption of water) can lead to 
radiographic appearances superficially similar to the 





total body opacification effect. One of these is the well 
known obstructive nephrogram [55], in which the not- 
yet-cpacified urine in the pelvicalyceal system is sud- 
denly visible against the iodine in the renal parenchyma 
(fig. 5). The calyceal crescent sign of Dunbar and No- 
grady [55], a variant of this (fig. 6), is opacification of the 
flattened renal pyramids adjacent to the distorted calyces 
by contrast material concentrated within the collecting 
tubules and papillary ducts of Bellini. Occesionally the 
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individual dilated ducts of Bellini themselves may be 
seen as they approach the calyces [57]. But these ob- 
structive phenomena depend on glomerular filtration of 
contrast material and concentration of iodine by tubular 
reabsorption of water; they are thus conceptually distinct 
from the total body opacification effect, which depends 
merely on disparity in blood flow to and transudation 
into adjacent structures. Nevertheless, the two effects 
may coexist, as in severe hydronephrosis, in which the 
dilated renal pelvis is shown as a lucency, not only 
because it is an avascular mass adjacent to well vascu- 
larized structures, but also because the renal tissue 
around it has opacified itself by concentrating the con- 
trast material. 


Conclusions 


Now that angiography, radionuclide scans, and con- 
trast-enhanced computed tomography are so common- 
place, it is hard to remember the disbelief which the total 
body opacification effect aroused. The phenomenon was 
first reported in 1962 by John O'Connor and Edward 
Neuhauser at a meeting of the New England Roentgen 
Ray Society [58]. In that era it was the unformulated 
assumption that contrast material magically passed non- 
stop from the injecting needle to the renal pelvis, whence 
the term "intravenous pyelography.'" Many of that audi- 
ence were openly skeptical, concluding that since they 
had not seen this effect, it was either nonexistent or 
unimportant. Thus they proved once again the old axiom 
that we only recognize what is already familiar. Disbelief 
was so general that an editorial note to ‘‘vouch for the 
accuracy of the authors' claim" was once thought nec- 
essary [59]. This is simultaneously humbling and chal- 
lenging; even now many phenomena must be stalled 
between our retinas and our higher integrative centers, 
awaiting some moment of inspired perception. 
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Editorial 


Rare Earth Screens and Silver 


Compared to conventional calcium tungstate intensify- 
ing screens, rare earth screens have the disadvantages 
of higher cost and unfamiliar exposure characteristics. 
But they have important advantages as well: their ability 
to reduce radiation exposure has been emphasized [1], 
while their potential to conserve silver has been largely 
ignored. 

Wagner [2], during a comparative study of rare earth 
and calcium tungstate screens, found that XD film, a fine 
grained film used with a rare earth system (Trimax, 3M 
Co., St. Paul, Minn.), contained approximately 23% less 
silver than XM and Kodak RP films. The low silver film 
was useful because of the increased brightness of the 
rare earth phosphors. These phosphors operate with 
increased detection efficiency permitting an exposure 
reduction of about 50% with no increase in noise (quan- 
tum mottle). Combining rare earth screens with the 
higher silver content films allowed even greater exposure 
reductions, but at the cost of increased noise. 

While reducing radiation exposure is an important 
goal, reducing silver consumption may also be desirable. 
Silver is indispensable for manufacture of x-ray film. 
Industrial consumption of silver in the United States is 
more than five times greater than mine production [3]. 
Mine production of silver in the United States has been 
declining (fig. 1). The success of both mining and sal- 
vage is intimately related to the availability of natural gas 
and other energy supplies [4]. In the future energy 
shortages may further restrict silver production. Al- 
though the successive price increases in silver occurring 
since 1967 have stimulated salvage (recycling), they have 
had little effect on primary production. Primary produc- 
tion of silver is relatively insensitive to price, which Cook 
[5] attributes to depletion and to the special geologic 
characteristics of silver ores. Depletion of silver, al- 
though apparent for many years, for several reasons has 
not been of great concern. Instead, monetary silver and 
imports have been substituted for the industrial needs of 
the United States. 

However, some alternatives have been considered. 
Silver has been more actively recovered from discarded 
film and photographic solutions. Electrophotography 
has been touted as a replacement for silver halide ra- 
diography. Manufacturers have had some success re- 
ducing the silver content in films designed for use with 
conventional screens, and rumors of a substitute for 
silver in film have surfaced. 

Nevertheless, problems still exist. The supply of mon- 
etary silver is finite and diminishing. The two billion troy 
ounces of silver once held in the United States Treasury 
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have largely disappeared. Mexico and India have re- 
stricted exports. Peru, an important supplier, has had 
declining production. 

Over the past 5 years, imports of silver into the United 
States have averaged 88 million troy ounces per year. If 
this rate continues, and silver remains near its present 
price ($5.58 per troy ounce on August 2, 1978), silver 
imports will contribute about one-half billion dollars per 
year to our balance of payments deficit. This deficit, by 
affecting the international value of the dollar, may further 
increase the cost of imported silver. 

Optimal silver recovery is difficult to obtain. Electro- 
lytic recovery units commonly used in hospitals and 
medical offices are not always installed or monitored 
carefully. Faraday's law dictates that about 8 A-h of 
electric current are required to plate 1 troy ounce of 
silver. Recovery units of proper capacity must be used. 
Recently an electrolytic recovery unit was installed lo- 
cally and wired to turn on and off automatically with a 
processor standby control. This resulted in insufficient 
power to plate the available silver, which was proved by 
testing the effluent for its silver content. Approximately 
0.375 troy ounces of silver went down the drain with 
each gallon of fixer. Rewiring the unit to the main 
processor switch increased silver recovery. 

Steel wool metallic cartridges are in common use. 
Unfortunately, they are frequently changed at improper 
intervals, and some units have been defective. To insure 
proper function, their effluent should be tested for its 
silver residual. 

Rigorous studies by radiologists, radiologic organiza- 
tions, and academic departments to determine the best 
methods to recover silver in various sized institutions are 
nonexistent. Issues such as the possible value of using 
recovery units in tandem and possible ways to recover 
low tenor solutions have been neglected. 

Electrophotography, though useful for special pur- 
poses, has failed to replace film radiography. In fact the 
importance of x-ray film is growing, as it is increasingly 
used to record CT, ultrasound, nuclear, and thermo- 
graphic images. It is not certain that there will ever be a 
chemical substitute for silver in x-ray (and photographic) 
film. Other light-sensitive chemical processes are far too 
slow. Research dating to the nineteenth century has 
failed to find a suitable substitute. The special photosen- 
sitivity of silver halides may depend on valence electron 
energy bands possessed by no element but silver. 

In special situations dye coupling does allow substitu- 
tions for silver — after the initial exposure. For example, 
in color photography silver is present in the unexposed 
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Fig. 1.—Silver production in the United States. Data from [3] and [10]. 


negative, but is removed from the final product and 
effectively recycled. A similar process occurs with Medi- 
chrome x-ray film (Agfa-Gevaert) [6]. 

In 1967, 44.8 million mê of x-ray film were shipped in 
the United States [7]. Five years later 70.6 million m? 
were shipped. X-ray films have an unusually high silver 
content. During the early 1960s medical x-ray film com- 
monly contained from .291 to .431 troy ounces/m? of 
silver [8]. According to two different manufacturers, 
some films commonly used in recent years have con- 
tained approximately .237 troy ounces/m?. Further re- 
ductions of silver content of films designed for calcium 
tungstate screens may be limited by considerations of 
speed and contrast, as well as quality control and a 
desirable D-max. 

In 1975 an estimated 25 million troy ounces of silver 
were coated on x-ray film in the United States. Mine 
production in the United States was about 31.5 million 
troy ounces in 1977 [3]. If consumption of x-ray film 
continues to grow, the amount of silver used in radiology 
may soon exceed the amount mined in the United States, 
even if the silver used in other photographic materials 
for radiologic purposes is excluded. 

Silver is truly a rare element. Its average concentration 
in the earth's crust is about 0.05 ppm [9]. The rare 
earths are not so rare. Lanthanum is about 600 times 
more prevalent than silver. In view of the growing use of 
x-ray film, declining production of silver, and worsening 
balance of payments, silver conservation may become 


increesi^gly important. The low concentration of silver 
in the earth's crust, and an even lower concentration in 
seaweter, mandate that effective recycling be performed 
prior to dilution of wastes [10]. Otherwise silver cannot 
be economically recovered. 

In adcition to recycling, other techniques to conserve 
silver ar: needed. One approach would be wider use of 
rare ear h screens with fine-grained low silver film. This 
might b» accomplished while simultaneously reducing 
radiatiom exposure about 50%, with no adverse effect on 
image quality. In fact quality could be improved due to 
the use >f shorter exposure times or smaller focal spots. 

Rare sarth screens have more potential advantages 
than rscucing radiation exposure. When the possibilities 
of lessening the load on x-ray apparatus, decreasing the 
negative balance of payments, and conserving a truly 
precious metal are considered, the indications for wider 
use of rare earth screens are compelling. 

Robert A. Wilson 
2705 Loma Vista Road 
Ventura, California 93003 
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Letters 


Renal Pseudocalculus 


Schabel and Rogers [1] have demonstrated diagnostic prob- 
lems resulting from the increased enthusiasm for health foods. 
We encountered a 40-year-old white female from the medical 
Clinic with a 3 week history of moderate left flank pain radiating 
to the pelvis. A supine film of the abdomen showed a round 
density superimposed over the inferior pole of the left kidney 
(fig. 1), and she was referred for excretory urography. The scout 
film the following day showed no evidence of a left renal 
calculus. The patient admitted to being a health food enthusiast 
and to having taken a bone meal vitamin tablet 1 hr before the 
initial examination. 

Radiologists are familiar with the appearance of pills within 
the gastrointestinal tract, barium in colonic diverticula, and 
residual Pantopaque in renal cysts [2]. Bone meal vitamin 
tablets fortified with calcium attain the density of some renal 
calculi and may give rise to some confusion. While the erro- 
neous assumption of a renal calculus was made by the referring 
physician, radiologists unaware of the unusual dietary habits of 
some patients could easily make the same mistake. The fortui- 
tious projection en face of the disk-shaped tablet compounds 
the confusion. Although the bone meal constituents of this 
tablet make it slightly more radiopaque, there are no structural 
features that might have identified it, except to physicians with 
a high index of suspicion. The usefulness of a scout film prior 
to excretory urography is reinforced. 

Kong Meng Tan 
Permanente Medical Group 
Richmond, California 94804 
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Summary of American Roentgen Ray Society 1979 Meeting 


March 25-30, Sheraton Centre, Toronto, Canada 


A description of the meeting including a comprehensive listing 
of courses and information on the Categorical Course on 
Neuroradiology, appeared in the October issue of AJR. For 
reader convenience, the complete packet of colored registra- 
tion forms appears in both the October and November AJR 
issues. Included are: meeting registration forms backed by the 
course registration form, hotel reservations, spouses' program, 
and forms for the tennis tournament and social evening. 

In the February issue, AJR will list the papers and exhibits 
scheduled for presentation during the scientific sessions of the 
ARRS and SPIE. 


Accreditation 


All courses meet the criteria for AMA Category | credit. 


Meeting Format 


Scientific Program. Sessions will be during the latter half of 
each morning, Monday-Friday, as well as Tuesday and Thurs- 
day afternoons. Papers will be grouped by topic and parallel 
scientific sessions will be held. 

Refresher Courses. A full scope of courses will be offered on 
Monday and Wednesday afternoons and Tuesday, Thursday, 
and Friday mornings. 

Categorical Course on Neuroradiology. This 15 hr course will 
begin on Sunday, March 25, and continue through Friday, 
March 30 (except on Wednesday). 

Caldwell Lecture. Dr. Joseph Whalen will deliver this presti- 
gious address on Wednesday morning, March 28. 


Exhibits 


Scientific exhibits will be open on Sunday, March 25, from 7-11 
p.m., 7 a.m.-11 p.m. on Monday through Thursday, and 7 a.m. 
to 1 p.m. on Friday. Technical exhibits will be open from 9 a.m. 
to 5:30 p.m., Monday through Thursday, and 9 a.m. to 1 p.m. 
on Friday. 


Other Society Meetings 


The Society for Pediatric Radiology will meet March 24 and 25. 
A joint program with ARRS is planned for the morning on March 
26. The Society for Photo-Optical Instrumentation Engineers 
will meet March 25 and 26, and a joint program with this group 
is anticipated on March 27. The American Thermographic Soci- 
ety will meet March 29-April 1. 


Local Activities 


Spouses' Program. On March 26, a theater tour and luncheon 
are scheduled; March 27 features a walk through a maple 
woods or a bus tour of downtown Toronto. Both groups meet 
for lunch before visiting “the most Canadian art gallery". On 
March 28, a day-long tour to Niagara Falls is scheduled with 
time for shopping. A fashion show and brunch will be March 29. 
Meals are included in tour prices (Canadian funds) which are 
listed on the registration form. No receipts or confirmations will 
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be ms'ed. All tickets and badges should be picked uo at the 
Spouses' Fegistration Desk, Sheraton Centre Hotel. 

Terris Tournament. March 28 at Mayfair Racquet Club, 
Dowr sziew , Ontario. Schedule: bus transportation from Shera- 
ton Centre, 11:45 a.m.; luncheon; play; cocktails: trophy pres- 
entation; return to hotel, 6:30 p.m. Play is limited to 48. To 
registe-, see form. 

Go f Tcurnament. Cancelled this year 

Social Evening at Ontario Place. Thursday, March 29, buffet 
supper a- 7:45 p.m. following a happy hour. Film, North of 
Supe- or, will follow. Busses will leave Sheraton Centre at 6:30 
p.m., return approximately 10 p.m. Tickets are $16.50 (Canadian 
funds) ard will be held at the Spouses' Registration Desk. To 
register, send form with check (payable to ARRS Dinner). 


Meeting 3egistration 


Preregsstration by mail will be accepted until March 1 (see 
form). -ate registrants may register on site. Official badges and 
program 2ooklets will be available at the registration desk, Four 
Seasors Sheraton Hotel. No registration confirmations will be 
made. 


Course Registration 


Register early, enrollment is limited. Registrants shculd list 
first, seccnd, and third choices for each period unless they take 
the catego-ical course. Registration in categorical course fills 
all ccurs2 time and precludes registration in other courses. 
All ticket orders will be filled according to postmark. Fees: $25 
for all who take categorical course; other coursas, no fee to 
ARRS members, $3 per course for nonmembers. Payment must 
accompany instruction order sheet. If enrolling late, send form 
to Dr. Gecgaudas, Four Seasons Sheraton Hotel. 122 Queen 
Street Vest, Toronto, Ontario, Canada. Make checks payable to 
Amer car Roentgen Ray Society. 


Hotel Fegistration 


Reservations will be handled by the ARRS Housing Bureau in 
Toronto t&ee form) and must be made by February 25. Partici- 
pating actels, prices, and a map are on form. 


Fees 

Meetin3: 
ARPE TEEITIDBES -rocr oup ererpo s heRe REG eR ras No fee 
eT E EIE uos erdt v RAT xa E EeE E d taxa bus ee 2l $25 
Physscians in training (with verification) ............ 19 

Courses: 
Catsqo ical course, for all who enroll .............. 25 
Other courses, ARRS members .................... 0 
Othe- courses, nonmembers, per course ........... 3 


Cancel! ations and Fee Refund 


Course fees will be refunded only if cancellations are received 
before March 20. Cancellations should be sent to ARRS, 20 
North Wacker Drive, Chicago, Illinois 60606. 
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Abstracts of Current Literature 


Chest 


The hypertransradiant hemithorax: the importance of lateral 
decentring, and the explanation for its appearance due to 
rotation. Joseph AEA, deLacy GJ, Bryant THE, Stoker DJ, Ayr G 
(Department of Diagnostic Radiology, St. George’s Hospital, 
London, Engand). Clin Radiol 29: 125-131, March 1978 


Experimental evidence is presented indicating that 80% of 
the increase in unilateral film blackening on the chest radio- 
graph resulting from rotation of the patient is due to asymmet- 
rical absorption of the x-ray beam. Scatter contributes 20% to 
this increase in blackening. The effect on the radiograph of 
lateral decentring is also described. In the rotated patient, the 
hypertransradiant hemithorax always occurs on the side to 
which the patient is rotated, and is independent of the projec- 
tion. If this rule is broken, then decentring or a thoracic 
abnormality is present. 


Author Abstract 


Vascular pseudo-tumours of the mediastinum in asympto- 
matic patients. A tomographic study. |. Arteries Il. Veins (in 
English). Westra D (University Hospital, Amsterdam, the Neth- 
erlands). Radiol Clin 47:100-113 and 47: 169-181, 1978 


These two articles discuss the radiologic features of asymp- 
tomatic mediastinal pseudotumors of vascular origin that were 
detected accidentally on routine chest radiographs. A distinc- 
tion is made between vascular pseudotumors of arterial and of 
venous origin. The first article discusses pseudotumors of 
arterial origin, the majority of which are based on a tortuous 
descending aorta, buckling innominate artery, aneurysm of the 
aorta, or congenital anomalies of the aortic arch and its major 
branches. The second article deals with the venous category. 
The majority of venous pseudotumors are caused by dilated 
mediastinal veins as a result of impaired flow due to congestive 
heart failure or pericarditis, or increased blood supply due to 
occlusion or congenital absence of other veins. The author 
discusses how the vascular nature of these findings can be 
established; particular attention is on the role of tomography. 


Peter F. Winter 


Lymphocytic interstitial pneumonitis. Review of 13 cases. 
Strimlan CV, Rosenow EC Ill, Weiland LH, Brown LR (E. C. 
Rosenow Ill, Mayo Clinic, Rochester, Minnesota 55901). Ann 
Intern Med 88:616-621, 1978 


This paper reviews 13 cases of lymphocytic interstitial pnemo- 
nitis seen at the Mayo Clinic from 1966 to 1976. This condition 
is currently regarded as a reactive lymphocytic infiltration of the 
lung, somewhat analogous to the involvement of the salivary 
glands in Sjógren's syndrome. Ordinarily patients present with 
fever, cough, and weight loss that is often accompanied by 
considerable dyspnea. Chest x-rays usually show bilateral 
coarse infiltrates; bacteriologic culture studies are negative. 
Lung biopsies reveal lymphocyte accumulation without forma- 
tion of germinal centers. As reported in this series, there is a 
high association with dysproteinemias and it is presumed this 
may be an immunologic disease. Patients with lymphocytic 
interstitial pnemonitis are often treated with corticosteroids and 
immunosuppressive drugs. Although the prognosis is reported 
by some to be better than that for the malignant lymphonomas, 
in this series five of 13 patients died in less than 2 years. This 
report is noteworthy because of the number of cases reported 
and the excellent review of current literature. 


David C. Dale 
Department of Medicine 
University of Washington 
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Lung radiography additional techniques without special 
equipment. Lame EL (VA Hospital, Coatesville, Pennsylvania 
1932C) Revista Interam Radiol 3:93-98, April 1978 


Severa special techniques have been designed to reveal the 
lung apices. These are readily learned and may give consider- 
able vaiuatle information, without the use of specia! equipment. 
One technique is the use of the fine line grid and/or the moving 
Buckv. This reduces scatter and gives better detail. The authors 
also suggest the use of 30 degree or 45 degree oblique 
exposures of the complete chest, when extensive puimonary 
disease exists. It is stated that these views are often of greater 
value then lateral views since they avoid superimposition of 
bilateral lesions. When these are used (in the presence cf apical 
disease especially) the clavicle nearest the cassette in the 
postereamterior oblique posture should be raised by e'evating 
that arm and resting the hand on the head. This is termed 
“clavicle ^igh"'. Usually the apex is seen more clearly. 

The McPhedran apical rotation technique consists of use of a 
small film (20 x 25 cm sharply coned to 13 cm) and small 
degrees ef obliquity for apical tuberculosis, which usually lies 
posterior y Usually 20-25 degrees of obliquity is used with this 
technique and always with the clavicle high. 

The anteroposterior caudad angle ray is taken by having the 
patiemt stand or sit erect with scapulae rolled forward. The 
centra! rey is angled 25-30 degrees caudad to pass through the 
apical ievel. The application of the clavicle high principle to the 
standard posteroanterior full-size chest film, when the lesion is 
obscured by the clavicle at its normal level, may be done by 
raising boih arms enough to elevate the clavicle but not so 
much as o force the patient away from the grid or the Eucky. 


Charles M. Nice, Jr. 


Pulmonary barotrauma in scuba divers —the role of radiology. 
Foote G^ (Auckland Hospital, Auckland, New Zea and). Austra- 
las Recio 21:125-129, June 1977 


Direct effects of high pressures on the underwater Giver are 
of nc consequence providing the gas in the air containing 
cavities is at ambient pressure maintained from a high pressure 
reservcir by way of regulator valves. During ascent, the diver 
exhalas freely to reduce the intrapulmonary pressure ard main- 
tain tne lung volume constant. Overdistension of part or all of 
the lu rg results from resistance to exhalation with subsequent 
rupture cf alveolar walls. This may result in interstitial emphy- 
sema. mediastinal emphysema, or pneumothorax. If tears in- 
volve »u monary blood vessels, air may be drawn into the 
circulaticn causing air embolism. Pulmonary barotrauma re- 
sults from either a "free ascent” or due to pulmonary pathology 
resulting ir air trapping. 

A case is reported of pulmonary barotrauma and air embolism 
following a scuba diver's first deep water dive. He lost con- 
sciousness on surfacing, regaining normal cerebral function 
only after several weeks, but was left with some residual spinal 
damage. Radiographs obtained at the time, and et subsequent 
examiratcns, revealed evidence of unilateral emphysema 
(Swyer-Jemes syndrome) with air trapping during expiration. It 
is postuleted that overexpansion of the abnormal lung occurred 
during ascent with rupture of alveolar walls, dissection of air 
into pulmonary veins and systemic air embolism. A second case 
is presen:ed of a potential scuba diver who was acvised against 
diving because of the discovery of a pulmonary bulla. The 
importance of chest radiographs during inspiration anc expira- 
tion cf asp ring scuba divers is stressed. 


John Branson 
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Radiologic findings in acute childhood asthma. Gillies JD, 
Reed MH, Simons FER (Children’s Center, Winnipeg, Canada). 
J Can Assoc Radiol 29:28-33, March 1978 


The authors retrospectively reviewed the radiographs and 
clinical and laboratory histories on 178 admissions of 142 
children with clinical asthma. Hyperinflation, which was difficult 
to assess on the radiographs, was demonstrated on only 6% of 
cases. Other complications such as consolidation (21%), atelec- 
tasis (3%), and pneumomediastinum (2%) were demonstrated, 
usually in the severe or moderately severe asthmatic child. The 
authors conclude that chest radiographs are justified in the 
assessment of children presenting with acute asthma due to the 
significant incidence of pulmonary complications. 


Jack M. A. Tishler 


Cardiovascular 


Portosystemic communications studied by transhepatic por- 
tography. Nunez D, Russell E, Yrizarry J, Pereiras R, Viamonte 
M (School of Medicine, University of Miami, P. O. Box 520875, 
Biscayne Annex, Miami, Florida 33152). Radiology 127:75-79, 
April 1978 


Radiographic findings are reported on the basis of 120 
transhepatic portograms. Increasing portal pressure causes 
reopening of embryonic channels and diversion of venous 
blood flow to the systemic circulation. Type and number of 
portosystemic pathways vary from one individual to another. 

The three major collateral pathways are: splenorenal, gastro- 
renal, and anterior parietal. The splenorenal and/or gastrorenal 
are formed after varices in the stomach appear. Coronary and 
short gastric vein drain into the left renal vein and through it 
into the inferior vena cava. Direct drainage from the spleen to 
the left renal may take place via the pancreatic and retroperito- 
neal veins. These last two possibilities have been found to 
present typical angiographic morphology consisting of a large 
single draining channel running caudad in the left paravertebral 
gutter to the level of the first lumbar vertebral body. Here the 
collateral channel drains into the adrenal vein, which dilates 
and then empties into the left renal vein with an hourglass-like 
appearance. Connection between portal and systemic veins is 
in the narrowed region of the hourglass. 

The anterior parietal pathway transports portal blood via 
umbilical and paraumbilical veins draining in the anterior ab- 
dominal wall into superficial epigastric veins. The superior 
epigastric vein drains into the superior vena cava via the internal 
thoracic vein. The inferior epigastric vein drains into the inferior 
vena cava via the external iliac vein. Of lesser importance were 
communications between the inferior mesenteric vein and he- 
morrhoidal plexus and superior mesenteric vein communica- 
tions with inferior vena cava. The authors assessed the location, 
number, and size of collateral channels, as well as the flow 
pattern. These features were considered when percutaneous 
embolization was contemplated. 


Asher Nov 


Relation of cigarette smoking to myocardial infarction in 
young women. Slone D, Shapiro S, Rosenberg L, Kaufman DW, 
Hartz SC, Rossi AC, Stolley PD, Miettinen OS (Drug Epidemiol- 
ogy Unit, 10 Moulton Street, Cambridge, Massachusetts 02138). 
N Engl J Med 298 : 1273-1276, June 8, 1978 


This important epidemiological study conducted in 152 hos- 
pitals in the Northeast indicates that women who smoke approx- 
imately 35 cigarettes per day have a 20-fold increased risk of 
myocardial infarction. The relative risk is increased modestly 
even for exsmokers. The risk is approximately two to five times 
normal for individuals who smoke one to 14 cigarettes per day, 
three to 12 times normal for those smoking 15-24 cigarettes per 
day, and the risk is progressive with a linear increase beyond 
this point with no suggestion of a plateau. Since the individuals 
with hypertension, previous myocardial infarction, abnormali- 
ties of blood lipids, diabetes, severe obesity, and current use of 


oral contraceptives were excluded, the interrelationships of 
these factors with smoking was not reported. However, since 
these factors were excluded, the results of this study very 
clearly show that the risk of smoking for women is the same as 
that previously reported for men. As this article points out, there 
is a steadily increasing rate of cigarette smoking in American 
women below age 25. Unless this pattern changes this study 
predicts that premature myocardial infarction in women will be 
an increasingly frequently encountered medical problem. 


David C. Dale 
Department of Medicine 
University of Washington 


The importance of quantitative left ventriculography in coro- 
nary heart disease (in French). Solignac A, La Pointe AC, 
Bourassa MG (Hótel Dieu. 3840 rue Saint-Urbain, Montreal, 
P.Q. H2W IT8, Canada). Ann Radiol 21 :1-7, 1978 


It is known that chronic coronary heart disease is accompa- 
nied by abnormal contractions of the left ventricle which are of 
significant importance in the prognosis. This report evaluates 
the relationship between the ventricular asynergy and the volu- 
metric parameters of the ventricular function. 

The patients studied were shown by angiography to have 
coronary disease with occlusion of more than 70% of its lumen 
of at least three main coronary arteries. A total of 63 individuals 
were examined by left cineventriculography. Nineteen cases 
showed normal left ventricular contractions; in 11 there was 
minimal ventricular dysfunction, characterized by unisegmental 
hypokinesia; 15 showed marked ventricular dysfunction: seg- 
mental hypokinesia or unisegmental akinesia; in the remaining 
18 cases severe ventricular dysfunction was noted, character- 
ized by marked, diffuse hypokinesia, or unisegmental akinesia. 

The findings are discussed in detail. The authors conclude 
that cinceventriculography is the method of choice in the 
evaluation of the contractility of the left ventricle in patients 
with coronary disease. It is also possible to determine the 
telediastolic and telesystolic volumes and the ejection fraction. 
These and the left ventricular dysfunction should always be 
analyzed as a routine angiographic evaluation of coronary heart 
disease. 


Antonio F. Govoni 


Severe hemorrhage of the lower digestive tract. The value of 
emergency arteriography (in French). Kunstlinger F, Roche A, 
Harry G, Busy F, Doyon D (D. Doyon, Faculté Paris-Sud, Service 
de Radiologie, Hópital Bicétre, rue du Général Leclerc, F-94270 
Le Kremlin Bicétre, France). Ann Radiol 21:19-24, 1978 


Hemorrhages of the lower gastrointestinal tract originating 
from any segment of bowel between the duodenum and the 
rectum cannot always be evaluated by endoscopy. However, 
emergency angiography may localize the hemorrhage. 

Six cases with severe rectal bleeding are reported in detail. 
The lesions demonstrated by angiography were: (1) in the 
cecum, simple benign ulcer; (2) bleeding diverticulum in the 
area of anastomosis, status postleft hemicolectomy for divertic- 
ulitis; (3) vascular dysplasia of the right colon; (4) ulcer of 
descending duodenum; (5) rich cecal vascularization with small 
leakage; (6) hypervascularized tumor of the proximal jejunum 
which proved to be leiomyoma. 


Antonio F. Govoni 


Gastrointestinal 


The portal triad and hepatic cirrhosis. Witte CL, Witte MH, 
Dumont AE (University of Arizona School of Medicine, Tucson, 
Arizona). Surg Gynecol Obstet 146:965-974, June 1978 


This review article brings together and summarizes the cur- 
rent information regarding the pathophysiology of (1) ascites 
formation; (2) formation and rupture of esophagogastric var- 
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ices; and (3) congestive splenomegaly in hepatic cirrhosis. 
Although this triad is well known, the etiology and progression 
of these complications involves much more than portal venous 
hypertension and the resultant passive congestion of the spleen 
and splanchnic bed. Other important but less well known 
pathophysiological processes (e.g., increased splanchnic arte- 
rial blood flow and its contribution to rupture of gastroesopha- 
geal varices and to the development of hypersplenism) are 
lucidly presented. 


Reiley Kidd 


Syndrome of Plummer-Vinson (in Spanish). Munyo JC, Le- 
borgne F, Alonso Regules JE (Hospital Pereira Rossell, Monte- 
video, Uruguay). Revista Interam Radiol 3:37-41, Jan 1978 


The Plummer-Vinson syndrome or sideropenic dysphagia has 
been somewhat misunderstood because some patients will have 
iron deficiency anemia and dysphagia without allowing demon- 
stration of a membrane in the upper esophagus on radiographic 
examination, whereas other patients may sometimes show what 
appears to be a thin membrane on the upper portion of the 
esophagus without having iron deficiency anemia. Hypertrophy 
of the cricopharyngal sphincter and of the retrocricoid venous 
plexus may sometimes cause small indentations in the barium 
column. The indentation produced by the cricopharyngeus is 
usually posterior whereas those of the venous plexus are seen 
on the anterior wall of the esophagus. The authors present four 
female patients who had some degree of glossitis, spoon 
shaped nails, iron deficiency anemia, and who showed the 
small thin membranes in the anterior wall of the upper esopha- 
gus. Radiographs are reproduced to show the difference be- 
tween the typical membrane attributed to the Plummer-Vinson 
syndrome and those which may be due to the cricopharyngal 
sphincter and the retrocricoidal venous plexus. 


Charles M. Nice, Jr. 


Profile roentgenographic features of benign greater curvature 
ulcers. Zboralske FF, Stargardter FL, Harell GS (S068A, Stan- 
ford University Medical Center, Stanford, California 94305). 
Radiology 127 :63-67, April 1978 


Certain roentgenographic features have been considered 
typical of benign gastric ulcers, based almost entirely on studies 
of the /esser curvature. However, these features frequently are 
not present on the profile view in benign greater curvature 
ulcers. Moreover, features stated to suggest malignancy in 
gastric ulcers are commonly simulated by benign greater cur- 
vature ulcers. The authors reviewed the profile roentgeno- 
graphic features of 19 benign greater curvature ulcers and 
found that they often appeared to be intraluminal and had 
shouldered edges due to spasm of the surrounding circular 
muscles. In 6 patients the adjacent gastric contour was scal- 
loped. These features frequently cause radiologists to misinter- 
pret benign greater curvature ulcers as malignant. 


Author Abstract 


An unusual tumour of the lesser sac. Meredith HC (Medical 
University of South Carolina, Charleston, South Carolina 
29401). Australas Radiol 2:140-142, June 1977 


A 15-year-old Negro girl is described with a cystadenoma in 
heterotopic pancreas within the lesser sac. The patient pre- 
sented with abdominal swelling of 18 months duration. Radio- 
logic investigations, including excretory urogram, barium meal, 
and barium enema showed displacement of the organs around 
the mass; ultrasound showed a fluid-filled structure with multi- 
ple septations. Angiography revealed the tumor to be vascular 
in its upper quarter and relatively avascular in its lower three 
quarters. At laparotomy the mass was found to be free within 
the lesser sac and clearly free from the pancreas. Histologically 
the tumor was papillary and cystic, either benign or of very low 
grade malignancy. 

In the literatur^ t^e incidence of heterotopic pancreas has 


been variously reported as 1:120 to 1:600 and at necropsy from 
0.6%-5.6%. The various anatomic sites include stomach, duo- 
denum, and jejunum which have accounted for the majority 
(70%. The incidence in the abdomen outside of abdominal 
organs has been approximately 596. Heterotopic pancreatic 
tissue mav undergo all the pathologic changes seen in the 
normaily located pancreas. Cystadenomas are a rare tumor and 
8096 present as an abdominal mass, with a female to male ratio 
of 9:1. They occur mainly from the fifth decade onwards; most 
are hyoervascular; differentiation between benign and malig- 
nant is dif? cult. 


I. Renn 


Comparative study between radiology and endoscopy in the 
diagnesis of duodenal ulcer (in Italian). Liguory Cl, Familiari 
L(Hóp:tal St. Antoine, Centre d'Endoscopie, 184 rue du Fau- 
bourg St. Antoine, F-75571 Paris, France). Minerva Gastroen- 
terol 23: 285-290, 1977 


The authors report on the diagnostic accuracy of diagnosing 
a duodenal ulcer by radiographic studies and/or endoscopy. 
From a large series of endoscopies, 240 cases were reviewed in 
which a duodenal ulcer was either diagnosed by radiographs, 
endoscopy, or by both. A good diagnostic correlation was 
found in 134 cases (55.8%). In 68 cases a duodenal ulcer 
diagr csed radiographically was confirmed in 48 by endoscopy; 
an ulcer suspected radiographically in 30 was confirmed in 
eight. while in 13 cases, endoscopy showed scarring; in 126 
cases with radiographic diagnosis of deformed bulb, 35 active 
ulcers wer? demonstrated. 


Antonio F. Govoni 


Double contrast examination of the stomach with preliminary 
thinlayer and pharmacological studies. Correlation between 
radiology and endoscopy: first results (in French). Clément JP, 
Burelle H, Corbeau A, Caizergues J (Service Central 
d'Electrorediologie, Hôpital Sainte-Marguerite, BP 29, F-13274 
Marsei'le, France). Ann Radiol 21:33-38, 1978 


The procedure presented consists of two main stages, possi- 
bly followed by a third. Before the examination, each patient is 
given ‘sopropamide iodide to obtain gastric hypotony and 
enable more precise and constant results. In the first stage of 
the techn que, the patient, in the erect position, drinks two 
mout^'uls of barium (Micropaque) and while he turns himself 
once or twice, the table is brought to the horizontal position. At 
this t me the anterior wall of the stomach and the antrum are 
examined and radiographs are taken with the patient in both 
prone and supine positions. In the second stage, the patient is 
again in the upright position. At this time he drinks 150-200 cc 
of barium to which is added 1 cc of an antifoaming agent. 
Radiccrapns of the stomach-duodenum are taken in different 
projections. The patient then rapidly drinks 5-10 cc of water in 
which .5-10 spoons of ENO salts are dissolved. The table is 
again brought to the horizontal position and the patient turns 
arourc himself once or twice and radiographs are taken in 
different projections of the various areas of the stomach and 
duodenal bulb. A third stage consists of additional diluted 
barium with tension of 130 kV. Generally no more than 12 
radiographs are exposed. A comparison between the diagnostic 
accuracy obtained by this method and by endoscopy was 
corre ated in 190 examinations. A radiographic diagnostic ac- 
curacy"was noted in 167 cases (87.8%). 


Antonio F. Govoni 


Doubie-blind radiographic study of dose response to intrave- 
nous giucegon for hypotonic duodenography. Miller RE, Cher- 
nish SM, Erunelle RL, Rosenak BD (Indiana University School 
of Mecicine, Indianapolis, Indiana 46202). Radiology 127:55- 
59, April 1978 


This study was undertaken to determine a dose response to 
glucagon during hypotonic duodenography. Fifteen male and 


934 ABSTRACTS 


female volunteers received placebo and 0.25 mg, 0.5 mg, 1 mg, 
and 2 mg of glucagon intravenously, double-blind, and cross- 
over. Onset of drug effect occurred in approximately 45 sec- 
onds, regardless of the dose of glucagon given. There was a 
significant (0 < 0.01) decrease in gastrointestinal tonicity with 
all doses. The larger the dose, the greater the duration of drug 
action. Satisfactory stomach, duodenal, and small bowel hypo- 
tonicity for radiography were obtained with 0.25 to 0.5 mg of 
glucagon given intravenously with few side effects. 


Author Abstract 


Calcified primary tumors of the gastrointestinal tract. Ghahre- 
mani GG, Meyers MA, Port RB (Evanston Hospital-Northwestern 
University, 2650 Ridge Avenue, Evanston, Illinois 60201). Gas- 
trointest Radiol 2:331-339, 1978 


Twenty-three examples of calcified primary tumors of the 
gastrointestinal tract are presented and their radiographic man- 
ifestations illustrated. The incidence of calcified primary gas- 
trointestinal tumors are mucinous adenocarcinoma of the co- 
lon, (six); mucinous adenocarcinoma of the stomach, (five); 
hemangioma of the colon, (three); leiomyoma of the esophagus, 
(two). One example each is presented of gastric neurolem- 
moma, small intestinal leiomyosarcoma, small intestinal heman- 
gioma, colon colonic leiomyosarcoma, cystadenocarcinoma of 
the pancreas, and cholangiocarcinoma, and hepatoma. The 
authors summarize the lesions by character of the calcification 
and location by stating that a retrocardiac mass containing 
amorphous calcification is typical of esophageal leiomyoma, 
calcification similar to that of uterine fibroids may be the feature 
of gastric leiomyoma or intestinal leiomyosarcoma, sand-like 
deposits within the stomach or colon suggest mucinous aden- 
ocarcinoma, clusters of phleboliths suggest a hemangioma, 
sunburst type calcification of the pancreas indicates cystoad- 
enoma or cystadenocarcinoma, and aggregates of granular 
calcification in the liver are diagnostic for metastatic adenocar- 
cinoma of the colon but may rarely be seen in a primary hepatic 
malignancy. The authors note that the most commonly calcified 
neoplasm in their series were mucinous adenocarcinomas of 
the stomach or colon. They note that the presence of mucin 
possibly acts as an ion exchange resin influencing the deposi- 
tion of calcium within these carcinomas and their metastases. 
Calcifications also occur within areas of necrosis and hemor- 
rhage. 


Charles A. Rohrmann, Jr. 


Giant duodenal ulcers. Eisenberg RL, Margulis AR, Moss AA 
(Radiology Service, Veterans Administration Hospital, 4150 
Clement Street, San Francisco, California 94121). Gastrointest 
Radiol 2:347-353, 1978 


The authors present 26 patients in whom giant duodenal 
ulcers were correctly diagnosed prior to endoscopic confirma- 
tion. Clinical and radiographic features are described. The 
authors emphasize the concept of the ulcer/bulb ratio (ratio of 
the longest diameter of the ulcer to that of the total bulb length 
including the ulcer). Only one case in their series was desig- 
nated as a giant duodenal ulcer by the ulcer/bulb ratio which 
would not have been designated as such by the classic criteria 
of size (2.5 cm in diameter). Although the mortality rate of giant 
duodenal ulcers has been previously reported as up to 40%, 
only three of the 26 patients in the current series died and only 
two (8%) could be attributed to the giant duodenal ulcer. 
Because of these findings, the authors support the concept of 
intensive medical therapy rather than immediate operative inter- 
vention. The authors summarize the significant radiographic 
features as follows. The giant duodenal ulcer is differentiated 
from the duodenal bulb by its constancy in size and shape and 
its lack of normal mucosal pattern. Alterations in the appear- 
ance of the pylorus proximally and of the duodenum distal to 
the ulcer were found with gastric outlet obstruction in four 
cases. The ulcer often has a nodular floor simulating a polypoid 
mucosal abnormality but this is felt to represent necrotic pan- 


creas, granulation tissue, or blood clots. An "ulcer within an 
ulcer" appearance is described where a small area of deeper 
ulceration is seen in the giant ulcer. This is an important feature 
to recognize since the smaller ulcer may cause underinterpre- 
tation of the large defect. The concept of the ulcer/bulb ratio is 
advocated by the authors as a diagnostic feature and the ratio 
should be 0.8 or greater to establish the diagnosis. 


Charles A. Rohrmann, Jr. 


Genitourinary 


The spectrum of angiographic findings in transitional cell 
carcinoma of the kidney. Cho KJ (University of Michigan Medi- 
cal Center, Ann Arbor, Michigan 48109). Australas Radiol 
21:189-194, June 1977 


The angiographic findings of 20 patients with transitional cell 
carcinoma are reviewed. Of the patients, 16 were men and four 
were women. Average age was 59 years. In 15 patients the 
diagnosis was made on the angiographic findings which con- 
sisted of a combination of the following: tumor vessels, tumor 
stain, prominent pelvoureteric arteries, arterial encasement, 
pruned tree appearance, defect in nephrogram, hydrone- 
phrosis, and venous invasion or displacement. In five patients, 
the angiographic findings were normal and in these cases the 
tumors averaged 1.1 cm in size primarily involved the calyces 
and were situated within the renal parenchyma. The use of 
pharmacoangiographic agents improved the angiographic vi- 
sualization of the tumors in the majority of cases. The differen- 
tial diagnosis of the angiographic findings is discussed together 
with differentiation from infectious lesions. The results indicate 
that the accuracy of angiography is not appreciably greater than 
excretory urography and retrograde study, but is of value when 
there is a nonfunctioning kidney (usually due to an obstruction) 
or when the extent of the tumor and renal vein involvement is to 
be assessed. 


|. Benn 


Intraoperative ureteral trauma: a radiologic approach. Bar- 
baric ZL, Wolfe DE, Segal AJ (University of Rochester School of 
Medicine and Dentistry, Rochester General Hospital, Rochester, 
New York 14642). J Can Assoc Radio! 29:40-43, March 1978 


Intraoperative ureteral trauma or ligation is not an uncommon 
complication of gynecological surgery. The authors report on 
their experience with 32 cases of ureteral trauma and ligation, 
approximately one-third as a result of gynecologic surgery, one- 
third secondary to urologic surgery or instrumentation and one- 
third due to other general surgical procedures such as sympa- 
thectomy, aortoiliac graft, colectomy, and pancreatectomy. 

The most common symptoms are abdominal pain and tender- 
ness, usually followed by fever. There is usually a delay, often 
up to 1 month, because of pain and sedation associated with 
the operative procedure. This delay may result in increased 
morbidity and mortality. The authors urge that an excretory 
urogram be obtained if this complication is suspected. A retro- 
grade pyelogram or percutaneous study may be required for 
further evaluation and decompression. 


Jack M.A. Tishler 


Urologic complications in renal homotransplantation. Paster- 
shank SP, Ty M (University Hospital, Saskatoon, Saskatchewan, 
Canada S7N OW8). J Can Assoc Radiol 29:34-39, March 1978 


The authors describe their experience with 161 renal trans- 
plant patients. Nineteen (11.8%) developed urologic complica- 
tions. Of these, 18 received cadaver kidneys and one a live 
donor kidney. In all patients, the ureter was attached to the 
bladder via a ureteroneocystostomy, and a ureteral stint was 
used in 13 of these patients. All patients were investigated by 
excretory urography or fistula tract injection. No nuclear scans 
were done. 

Eighteen patients developed urologic complications 1-56 
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days after transplantation and one patient 6 years after removal 
of a rejected transplanted kidney. Nine of these patients devel- 
oped complications at the ureterovesical area, seven of whom 
subsequently showed ureterocutaneous fistulae. Two of these 
patients also went on to stenosis of the lower third of the 
transplanted ureter. Five patients developed cutaneous fistulae 
arising from the ureteropelvic area and two of these patients 
eventually demonstrated ureteropelvic obstruction. One patient 
had pyelocalyceal and ureterovesical leakage. 

The authors emphasize that although rejection is still the 
most common cause of renal transplant failure, urologic com- 
plications may occur in approximately 12% of cases and the 
mortality rate in these patients may be as high as 47%, usually 
due to secondary sepsis. 


Jack M. Tishler 


Musculoskeletal 


Arthroscopic examination of the knee. Whipple TL, Bassett FH 
(Duke University Medical Center, Durham, North Carolina 
27710). Journal Bone Joint Surg [Am]60 : 444-453, June 1978 


Oriented to the orthopedist, this article on knee arthroscopy 
has information useful to the radiologist who is occasionally 
involved with knee arthrograms. The authors review some of the 
previous history of arthroscopy and indicate the standard tech- 
niques of this procedure as well as the shortcomings. They also 
demonstrate with copious pictures and drawings a new tech- 
nique of polypuncture with percutaneous intraarticular manip- 
ulation of the meniscus. This article appears to represent a 
definite advance in the field of knee arthroscopy and the 
implications for radiographic review of the knee are multiple. 
Illustrative case reports and an extensive review of over 50 
arthroscopies with intraarticular manipulation are itemized. This 
type of polypuncture procedure will probably become more 
common and the ramifications on the approach to difficult knee 
problems is interesting. 


Gerald R. Smith 


The influence of thin-section tomography on the treatment of 
cervical spine injuries. Maravilla KR, Cooper PR, Skiar FH 
(University of Texas Health Science Center at Dallas, 5323 Harry 
Hines Boulevard, Dallas, Texas 75235). Radiology 127 :131-139, 
April 1978 


This study was designed to determine the usefulness of thin 
section tomography of the cervical spine in trauma patients and 
its influence on therapy. A total of 79 patients were included in 
the study. Initial radiographic examination of the cervical spine 
included plain films in anteroposterior, lateral, and open-mouth 
odontoid views when possible. Thin section tomography was 
either performed immediately or following stabilization of sys- 
temic injuries. On the basis of clinical examination and initial 
radiographic examination, patients were divided into three main 
groups: suspicious radiographic findings, known fracture, and 
clinical suspicion. Suspicious radiographic findings included 
subluxation, malalignment, prevertebral soft tissue swelling, 
vertebral body compression fracture of undetermined age, and 
"suspicious line". In the known fracture category, tomography 
was performed to determine extent of an unequivocal fracture 
seen on plain radiographs. Patients in the clinical suspicion 
category were those without radiographic abnormalities show- 
ing clinical posttraumatic neurological deficit. 

Tomographic sections were taken at 5 mm intervals in the 
anteroposterior and lateral projections when possible. Regions 
of abnormality requiring further detail were examined in 2 mm 
intervals. 

Cervical spine fractures were considered in five structural 
categories: (1) vertebral body — 19 fractures diagnosed on plain 
radiographs, 20 on tomography; (2) pedicle — three fractures on 
plain films, 10 fractures on tomography; (3) lateral mass— nine 
fractures on plain films, 46 fractures seen on tomography; (4) 
lamina—six fractures on films, 15 on tomography: (5) spinous 


processes —two on plain films, three fractures on tomography. 
Only 3€ fractures were identified on plain films as opposed to 
94 fracture sites seen on tomographic films. 

Fifty-^is patients were included in the group showing suspi- 
cious p aia film findings. Fourteen proved to have fractures, six 
showec congenital abnormalities and 35 were negative Of the 
24 peterts with known fracture on plain radiographs, 13 
showec edditional fracture sites. Three patients were tomo- 
graphed because of clinical suspicion of these, two had frac- 
tures. 

In 14 patients, tomographic findings changed the choice of 
treatment. Four patients had external immobilization based on 
plain ‘ifm findings, one of whom underwent operative fusion as 
the result of tomography. Six patients received no treatment, 
while following tomography one patient underwent operative 
fusior end five patients were treated by external immobilization. 
In four patients, plain films indicated the need for operative 
fusior . tomographic findings in two of these patients changed 
the dec sizn on the type of operative fusion. 

Major findings of the study indicated that only 41% of the 
fractures were identified on closely scrutinized plain film exam- 
ination |n 14 out of the 79 patients, treatment was altered on 
the basis of tomographic evaluation. In the suspicious group, 
25% peoved to have fractures not clearly identified on plain 
films. 

Further indications for tomography are regions which are 
difficwl te evaluate on plain films, such as the cervicotnoracic 
function. 

The authors propose the following protocol for radiographic 
evaluatom of the cervical spine in trauma; plain films of the 
cervica soine with normal findings and normal physical exami- 
nation aecessitate no further workup. If either definite fracture, 
suspicion-of fracture, or neurological deficit are present, tomo- 
grams are performed. If a fracture is identified or fincings of 
instabil ty noted, the examination is terminated. If a fracture is 
identi^ied and instability is questioned, flexion and extension 
films ae obtained. If a fracture is not identified, but a question 
of instapility exists, flexion and extension films are obtained. 


Asner Nov 


Rupture ef the plantar fascia in athletes. Leach R, Jones R, 
Silva T (Boston University School of Medicine, Boston, Massa- 
chusetts) J Bone Joint Surg [Am] 60:537-539, June 1978 


This succinct article deals with the increasingly common 
problem of foot pain in athletes. The authors describe patients 
having symptoms similar to a plantar fasciitis who actually had 
a partie rupture of the plantar fascia. The radiographic findings 
in this »roclem are virtually nil but the discussion and descrip- 
tion of hi problem, as well as the references, are of interest to 
radiologists. 


Gerald F. Smith 


Compured tomography of tumors of the musculoskele:al sys- 
tem in children. Berger PE, Kuhn JP (Children’s Hospital of 
Buffalo 219 Bryant Street, Buffalo, New York 14222). Radiology 
127:17 - 75, April 1978 


The article is based on findings in 27 patients, 22 patients 
with malignant tumors—nine cases of Ewing's sarcoma, three 
osteogenic sarcoma, two rhabdomyosarcoma, one f brosar- 
coma ææ hemangioendotheliosarcoma, one neuroblastoma, 
three metastases, two synovial-cell sarcoma. Benign tumors 
incluce2 one osteoid osteoma, two eosinophilic grar uloma, 
one un cameral bone cyst, and one abscess. 

Folkawing sedation, both lower or upper extremities were 
scanned with normal extremities used for comparison. Fumeral 
evaluat on was less satisfactory due to motion caused by respi- 
ration. Several unique advantages are offered by this modality 
which mciude: (1) evaluation of bony abnormalities in difficult 
regions such as the sacrum and ilium; (2) definition of soft 
tissue components of bony tumors; (3) recognition of increased 
density o: the medullary space as an expression of patnologic 
involvement; (4) follow-up of postirradiation or chemotnerapy. 
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With the present experience, the authors do not feel they can 
distinguish between malignant and benign processes by CT 
alone. 


Asher Nov 


Bone infections involving anaerobic bacteria. Lewis RP, Sutter 
VL, Finegold SM (Infectious Disease Section, Wadsworth Hos- 
pital, Los Angeles, California 90073). Medicine 57 : 279-305, July 
1978 


This report is a detailed survey of the literature of anaerobic 
bacteria causing osteomyelitis and a review of 58 cases of 
anaerobic osteomyelitis from the Wadsworth VA Hospital. Typi- 
cal for papers appearing in the journal Medicine, the report is 
detailed with a complete and up-to-date reference list. Actino- 
myces infections are the most frequent problem. These infec- 
tions occur most commonly in the jaw but vertebrae, ribs, and 
the extremities may be involved. Clinical and radiological fea- 
tures may be difficult to distinguish from tuberculosis when the 
spine is involved. Correct diagnosis is very important because 
of the very favorable results which can be achieved generally 
with penicillin therapy. 

The nonactinomycotic anaerobic infections of bone are less 
common but bacteroides, fusobacterium, anaerobic strepto- 
cocci, and a variety of other organisms may be at times isolated 
from bone. Most of the time, these organisms are isolated from 
nonhematogenous osteomyelitis, specifically cases in which 
trauma is involved. Quite often these anaerobic bacteria are 
isolated in association with aerobic bacteria and the causative 
role of the anaerobes in the infection may not be clear. In this 
report it is noted that staphylococci are isolated far less fre- 
quently with anaerobic bacteria than are the gram negative 
bacilli. 

There are a few important clues for the presence of anaerobes 
in bone infections. These include gas in the soft tissues, the 
presence of bacteria having the unique morphology of certain 
anaerobes, the proximity of the infection to the sinuses, is- 
chemic ulcers, and areas easily contaminated by stool and the 
presence of a very foul odor in the isolated materials. There are 
many other noteworthy observations in this report which should 
be of considerable use to radiologists involved in the diagnosis 
and management of patients with osteomyelitis. 


David C. Dale 
Department of Medicine 
University of Washington 


Nervous System 


Computed tomography of the orbit with special emphasis on 
coronal sections. Part |. Normal Anatomy. Part Il. Pathological 
Anatomy. Tadmor R, New P (Massachusetts General Hospital, 
Boston, Massachusetts 02114). J Computer Assisted Tomogra- 
phy 2:24-34 and 2:35-44, respectively, Jan 1978 


In part |, both diagrammatic and CT orbital scans are pre- 
sented, done in both horizontal and coronal section. Correlation 
between the actual CT scan and its diagrammatic illustration is 
carefully made. Particular attention is given to coronal presen- 
tations of the orbits. 

Part Il presents both coronal and standard horizontal CT 
sections of the orbits. The studies were accomplished on an 
EMI CT 5000 scanner with a modified 6 mm collimator width. 
With this particular unit, the radiation dose to the lens for a 
complete study in the axial plane is 10-12 rads. This dose is 
reduced to 1'/2 rads if the scans are obtained with the patient 
prone, the difference due to the anterior rotation and position 
of the x-ray tube. A total of 55 patients were examined; selected 
cases are presented encompassing both benign and malignant 
tumors, inflammatory processes, and trauma. 


Michael Meagher 
Evaluation of brain death by contrast-enhanced computerized 


cranial tomography. Rappaport ZH, Brinker RA, Rovit RL (New 
York University Medical Center, 550 First Avenue, New York, 


New York 10010). Neurosurgery 2:230-232, May/June 1978 


The authors report a typical computed cranial tomographic 
appearance in four patients with clinical criteria of cerebral 
death. In each case following the infusion of 100 ml of 6096 
meglumine diatrizoate, there was no evidence of contrast en- 
hancement of any of the usual intracranial vascular structures 
including the falx. In one case, a 54-year-old woman with a right 
parietooccipital abscess, an earlier CT scan with contrast en- 
hancement had visualized both the capsule of the abscess and 
the falx. Following rupture of the abscess into the ventricular 
system, the CT scan after contrast administration showed an 
absence of capsular and falcian enhancement. The three other 
cases involved head trauma and in addition to showing the 
absence of contrast enhancement, a diagnosis of acute sub- 
dural hematomas could be made in two, one of which had an 
intracerebral component. The third trauma case had evidence 
of mass effect without hemorrhage. The authors also suggest a 
post procedure abdominal radiograph to document renal per- 
fusion and provide initial renal assessment if the patient is a 
potential kidney donor. 


P. M. Chikos 


The effect of size, histologic elements and water content on 
the visualization of cerebral infarcts; a computerized cranial 
tomographic study. Alcala H, Gado M, Torack RM (Children's 
Hospital, P.O. Box 20269, Houston, Texas, 77030). Arch Neurol 
35:1-7, Jan 1978 


The authors report radiologic-pathologic correlation in 13 
patients who died with a neurological history of stroke. The 
brain was removed, fixed in formaldehyde, placed in a phantom 
and scanned in an EMI scanner with a 80 x 80 matrix and a 13 
mm slice thickness. Each brain was then cut in the standard 
reference plane for CT. Visible infarcts were graded small when 
the largest diameter measured 2 cm; medium when 2.1-5 cm; 
and large when greater than 5.1 cm. Forty infarcts were graded 
in this manner and 19 (47.596) were positive on CT scanning. 
There is a definite effect of size on CT visualization of cerebral 
infarcts. Only one of 13 small infarcts were visualized while nine 
of 16 medium and nine of 11 large infarcts were positive on CT 
scanning. 

Histologic grading, water content, and CT attenuation values 
were compared in the 26 medium and large infarcts. In the 15 
cases which were classified as acute, an abnormal CT image 
was obtained in seven. The usual tomographic appearance seen 
in six cases was that of a low density area due to a high content 
in fluid. However, in the seventh positive case, there was an 
area of increased attenuation with histologic evidence of an 
extensive hemorrhagic infarct. Four other acute hemorrhagic 
infarctions were normal on CT scanning because of the mixture 
of both edematous and hemorrhagic elements. Two negative 
acute infarcts were studied within the first 24-36 hr and showed 
only histologic evidence of diffuse, acute anoxic changes. The 
last negative infarct was a deep midline brain stem infarction. 
Five of the seven subacute infarcts (6 days to 3 weeks in age) 
have typical CT appearances described as zones of well defined 
low density with attenuation values lower than seen with the 
acute infarction. In this group abundant phagocytosis and a 
concomitant increase in neutral fat were noted in addition to 
edema. Cavitation was not a prominent feature. Two of the 
subacute lesions were negative on CT scanning and had histo- 
logic evidence of extensive calcium and iron content in addition 
to the low density components. These may represent resolving 
hemorrhagic infarctions. All six chronic infarctions (defined as 
being at least 3 weeks old) were positive on CT scanning as 
areas of diminished density and histologically contained cavita- 
tion, residual fats, and gliosis. 


Paul M. Chikos 


Pediatric Radiology 


Dysgerminoma presenting as a calcified abdominal mass with 
hypercalcemia. Nelken RP, Nieburg PI, Bergstrom WH, Rich- 
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Advance Registration: 79th Arnual ARRS Meeting 
Toronto, Ontario, Canada, March 25-30, 1979 


If you plan to attend, please fill out the following form. 


Official badges and program booklets will be available at the registra ion desk in the Four Seasons Sheraton Hotel at 
the time of the meeting. NO CONFIRMATIONS OF REGISTRATIONS W LL BE FORWARDED PRIOR TO THE MEETING. 
Preregistration by mail will be accepted only until March 1, 1979. (Cn site registration will be available.) 
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MAIL TO: THE AMERICAN ROENTCEN RAY SOCIETY 
20 North Wacker Drive, Suite 2920, CF icago, Illinois 60606 


Check one box, and include the proper fee in your envelope: 
O Member of the American Roentgen Ray Society (no fee). 
[] Nonmember (registration fee $25). 


O Physician in training (registration fee $15). Be sure to include tfe certification on bottom of this form. 


Please print or type: 
Name 


Street 
City 


State or Province and zip 


FOR PHYSICIANS IN TRAINING: 


Date 


O Crsck here if you wish a program of events for 
scouvses. Indicate the address to which this is to be 
sent 

Name 

(Spouse's name you wish printed on badge) 


Street 
City 


State cr ?rovince and zip 


is in fa ning in my department. 


Department Chief 


Instit 1tion 


PLEASE COMPLETE BACK FOR COURSE REGISTRATION. 


Section on Instruction Order Sheet 


It is important to register early for Instruction Courses since the number admitted to each will be limited. It is also 
important that first, second, and third choices be listed for each period. All ticket orders will be filled according to 
postmark. 

Nonmembers of the American Roentgen Ray Society will pay $3 for each course period. Nonmembers’ fees must 
accompany this sheet and will not be returned unless cancellation is received before March 20, 1979. 

Members of ARRS, residents in radiology, and nonmembers who are contributing to the program, either by way of 
an instruction course, a paper, or a scientific exhibit, are not required to pay for these courses but must submit this 
form. 

Tickets for courses will be mailed to those whose order reaches the office of the director on or before March 1. They 
will be sent to the address below unless directed otherwise. Tickets for late registrants will be available at the 
Registration Desk of the Section on Instruction at the Four Seasons Sheraton Hotel on and after Sunday morning, 
March 25. 


Please type or print: Check one: 
[] Member 
[] Guest 
Last Name First Name or Initials 


O Resident in radiology at: 
Street Address 


City State Zip Code O Scientific — exhibitor/pa- 
per 


| wish to take the Categorical Course on Neuroradiology, five periods, March 25-30. Fee: $25 O 


Registration in this course precludes registration in any other courses. 


Course Registration (for those not taking categorical course). For convenience in selecting your courses consult the 
condensed schedule of courses. Be sure to fill out second and third choices for each period. 


First Choice Second Choice Third Choice 
Period * 
Course Instructor Course Instructor Course Instructor 
No. No. No. 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 


Make checks payable to American Roentgen Ray Society. If mailing late, send to: Dr. Eugene Gedgaudas, Four 
Seasons Sheraton Hotel, 123 Queen Street West, Toronto, Ontario, Canada. 


Application for Hotel Reservations 
(DEADLINE: FEBRUARY 25, 1979) 


AMERICAN ROENTGEN RAY SOCIETY 


MARCH 25-30, 1979 


Participating Hotels: Singles Doubles Suites 
Four Seasons Sheraton, headquarters hotel $37, $43 $49 $45, $51, $59 $95-169 


Hotel Toronto $42, $44 $51 $52, $54, $61 $140 
Holiday Inn, Downtown Toronto $34 $42 





(Mail Lower Portion of This Form to Address Listed Below Befcre FEBRUARY 25, 1979.) 


MAIL TO: 

ARRS Housing Bureau 

Four Seasons Sheraton Hotel 

123 Queen Street West 

Toronto, Ontario M5H 2M9, Canada 


Oy” HOTEL te ee Second | eee 


ACCOMMODATIONS SingleO ODoubleO . Twin DO 1Bedroom Suie O X Preferred Rate $ 
Roll-away Bed Requested 0 2 Bed oom Suite O 


Please indicate any special accommodation needs due to a handicap 


BEEN DATE a Se a a Serre) | eee ee Rooms held only until 6:00 PM un- 
less otherwise specified 
RS UME DAT Gd eal o arabo See || eee ee 


INDIVIDUAL REQUESTING RESERVATION Name 
(Please type or print) 
Mailing Address 
r See eae ae ae. n 


Name(s) of other room occupant(s) 


(SEE REVERSE SIDE FOR MAP AND SPEC AL INSTRUCTIONS) 


Important Information: 


». 


Reservations must be received by the Housing Bureau no later than FEBRUARY 25, 1979 in order to be assured 
of written confirmed accommodations. 


. Written confirmation of your reservation will be sent to you by the hotel. Please allow 2-3 weeks for 


confirmation. 


. All changes such as arrival date, departure date, type room and name changes must be made directly with the 


hotel after confirmation is received. 


. If you plan to share a room, please send in only one housing form. Be sure to list all names of occupants of 


rooms. Assignment is delayed until complete information is received. 


. Room assignments will be made in order received. If your choices are not available, the Housing Bureau will 


assign you to a comparable hotel. If rate requested is not available you will be assigned to the next closest rate 
available. 


. Hotel reservations will be held only until 6:00 P.M. unless otherwise specified. 


HOTELS 


FOUR SEASONS SHERATON, HEADQUARTERS HOTEL 
Hotel Toronto 
Holiday Inn-Downtown Toronto 











Avenue Road 





Bloor St. 







ro 






= Spadina Ave. 








Parliament St. 
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American Roentgen Ray Society Local Activities 
Toronto, Canada, March 26-30, 1979 


Spouses’ Program 
Reservations should be made before March 19. Late requests may not be honored. All tickets and badges are to be 

picked up at the ARRS Spouses’ Registration Desk, Sheraton Centre. Toronto. No receipts or confirmations will be 

forwarded prior to that time. 

Monday, March 26, 10:30 a.m.-2 p.m., St. Lawrence Centre, Backstage at the (Canadian Funds) 
Theatre, including luncheon tickets @ $1650$ 

Tuesday, March 27, 9:30 a.m.-4 p.m., Maple Sugar Bush and Canadiaa Art, including 
luncheon 

Wednesday, March 28, 9:30 a.m.-4:30 p.m., Niagara Falls and Niagara-on-the-Lake, 
including luncheon 

Thursday, March 29, 10:00 a.m.-noon, Fashion, Furs, and Fun, including buffet 
brunch 





tickets @ $1€.00 $___ 





tickets @ $22.00$. 





tickets @ $16.00$. 
Total Enclosed $ 


Please detach and mail with your check (payable in Canadian Funds to ARRS-Convention Consultants of Toronto 
Ltd.) to: ARRS-Convention Consultants of Toronto Ltd., 961 Eglinton Avenue East, Suite 200, Toronto, Cenada M4G 
4B5. 


a ee ADRESS 








Annual Tennis Tournament, Wednesday, March 28 


The tournament will be at the Mayfair Racquet Club, 3855 Chesswood Drive, Downsview, Ontario. Pkay will be 
conventional round-robin style (doubles), alternating on six courts, beginning at 1 p.m. A buffet luncheon at the 
Mayfair Club precedes the tournament. Cocktails and awards will fallow. The entire tournament is sponsored by GAF 
company. Bus transportation will depart the Sheraton Centre at approximately 11:45 a.m. (following the Caldwell 
Lecture) with return about 6:30 p.m. Taxis will be available. The tournament is limited to 48 players —first come, first 


served. 

To participate, return completed form to: Dr. D. J. Sieniewicz, Department of Radiology, St. Michael's Hospital, 30 
Bond Street, Toronto, Canada M5B 1W8. 

oo, 5 5B NPMNIPRMUM OR Sanc Qo DICEN E EC see PT n5 

ADDRESS TELEPHONE 


Ce ee ES Se SS 


Social Evening at Ontario Place, Thursday, March 29 


A buffet dinner will be served at the Trillium Restaurant of Ontario Place at approximately 7:45 p.m. following a 
Happy Hour. A 30-40 min film show will follow, starting with the spectacular film North of Superior. Buses will depart 
the Sheraton Centre from 6:30 p.m. and return at approximately 10 p.m. Tickets are $16.50 (Canadian funds) and are 
to be picked up at the ARRS Spouses’ Registration Desk, Sheraton Centre. No receipts or confirmations will be 


forwarded prior to that time. 


To register, please detach and mail before March 19 with your check (payable to ARRS-Dinner) to: Dr. B. J. Reilly, 
Department of Radiology, The Hospital for Sick Children, 555 University Avenue, Toronto, Canada M5G 1X8. 

NAME 

coni t5 See aS SU Sere Se nee MM NEN OU 0 a a 
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man RA (State University Hospital, 750 East Adams Street, 
Syracuse, New York 13210). Pediatrics 61:791-793, May 1978 


A 10-year-old white female presenting with anorexia, poly- 
uria, and polydipsia was found to have a large pelvic mass with 
amorphous calcification, hypercalcemia, and reduced renal 
function. At operation, a large encapsulated left ovarian tumor 
was removed. This proved to be a pure dysgerminoma. Follow- 
ing surgery, the hypercalcemia disappeared after 6 months, and 
renal function improved. Pure dysgerminomas are responsible 
for one-third of ovarian tumors, but rarely calcify. Calcification 
is much more frequently seen in dermoid cyst, ovarian teratoma, 
or gonadoblastoma. The cause of the hypercalcemia is obscure. 


B.J. Wood 


Large hiatus hernias in infancy and childhood. Daneman A, 
Kozlowski K (Royal Alexandra Hospital for Children, Sydney, 
Australia). Australas Radiol 21: 133-139, June 1977 


Four cases of large hiatus hernias in infancy and childhood 
are presented of a total of 36 cases of all sizes seen between 
1965-1976. The literature is also reviewed. Most published 
cases occur in females, although three of the reported cases 
are males; the majority occur in the first year of life. Symptoms, 
when present, are usually related to gastroesophageal reflux 
and its complications or obstruction which may be also associ- 
ated with hypertrophic pyloric stenosis or gastric valvulus. 
Occasionally gastric aspiration with chest infection occurs. All 
four described cases presented with vomiting. 

With large hiatus hernias, abnormalities are invariably pres- 
ent on plain chest films. The stomach is always retrocardiac, 
often extending to the right of the cardiac silhouette, even to 
the chest wall, but rarely to the left. The right hemidiaphragm 
may be depressed but the cardiophrenic angle remains unob- 
scured. With associated intestinal herniations, bowel patterns 
will be seen. Contrast studies are important to confirm the 
relative position of the esophagus, stomach, and duodenum 
and to define such associated abnormalities as gastroesopha- 
geal reflux, esophagitis, and subsequent stricture formation. 
The stomach usually undergoes organoaxial volvulus with po- 
tential obstruction at the gastroesophageal junction or pylorus. 
Hypertrophic pyloric stenosis may also cause obstruction as 
seen in two of the described cases. Follow-up examination of 
the bowel is helpful in defining intestinal herniation. 

The treatment of choice, advocated by the authors, is surgery 
with hiatal repair, with or without gastropexy. Prognosis de- 
pends more on structural esophageal changes resulting from 
reflux than the size of the hernia. 


John Bramson 


Growth, health, and development after neonatal gut surgery: 
a long-term follow-up. Tejani A, Dobias B, Nangia BS, Mahade- 
van R (Methodist Hospital, 506 Sixth Street, Brooklyn, New York 
11215). Pediatrics 61 :685-793, May 1978 


Growth and development data on 19 children who survived 
gut surgery in the immediate newborn period are presented. 
The follow-up period ranges from 7 months to 7.5 years, with a 
mean of 3 years 8 months. Neonates who undergo gut resection 
are at a higher risk for delay in height and weight gain compared 
to those who have gut surgery without resection. Six of the 12 
children who had gut resection showed delay in height gain and 
seven showed delay in weight gain. Of the seven children who 
had gut surgery but no resection, only one showed delay in 
height and weight gain after the age of 1 year. An individual 
approach and careful serial follow-ups are recommended for all 
children undergoing gut resection in the newborn period. Of 
the eight children who had psychometric testing in the gut- 
resected group, only two are normal. Three of the four older 
children in this group show signs of perceptuomotor defects, 
suggesting the need for subtesting such children at about 6 
years of age so that remedial help, if necessary, may be 
provided when normal schooling begins. 


Author Abstract 


Mucccutaneous lymph node syndrome: report of two cases 
complicated by gallbladder hydrops and diagnosed by ultra- 
sound Magilavy DB, Speert DP, Silver TM, Sullivan DB (Depart- 
ment cf Pediatrics and Communicable Diseases, F 6060 Kresge 
Il, Unrwersity of Michigan Medical Center, Ann Arbor, Michigan 
48109) Fediatrics 61:699-702, May 1978 


Two caildren are presented who during the course of the 
mucccutaneous lymph node syndrome developed acute ab- 
dominal dain with right upper quadrant mass due to hydrops of 
the ce IHedder. The distended gallbladder was identified in 
both atents by ultrasound, and in one of the children, the 
gallbladder was found to return to normal size. Sholecystec- 
tomy was performed in the other child. The cyszic duct was 
patent ard the microscopic examination showed subacute in- 
flamm..tion. The etiology of the acute hydrops is unknown but 
is thought to be due to a nonspecific vasculitis or serositis. 


B. J. Wood 


Wancsrimg spleen in three children. Broker FHL, Fellows K, 
Treves-S State University Hospital, Oostersingel 59, Groningen, 
The Neth2rlands). Pediatr Radiol 6:211-214, Feb 1378 


Thres children are reported with wandering spleen. Two 
preserced with abdominal mass and one with abdominal pain. 
Technetiam scan done in two of the patients was helpful in both 
instances. The condition is unusual and characterized by abnor- 
mal mob lity of the spleen, usually associated with abnormal 
ligamenteus attachments. The presentation may be as an acute 
abdorr=n cue to torsion; or may be as an abdominal mass with 
or without symptoms. 


B. J. Wood 


Regicral enteritis in children: small bowel disease with normal 
terminal ileum. Kirks DR, Currarino G (Children's Medical 
Center 1335 Amelia Street, Dallas, Texas 75235). Pediatr Radiol 
7:10-14, April 1978 


Of =) cnildren with regional enteritis seen at Children's 
Hospite! Medical Center, between 1970-1976, four had sparing 
of the emminal ileum. The diagnosis was made at exploratory 
laparotomy with biopsy in two of the cases, and or the basis of 
the rac ofgical appearance in the remaining two. The terminal 
ileum was normal radiographically and fluoroscopically, and in 
the twc coerated cases, on direct inspection as well. All cases 
were rorstenotic although stenosis has been reported previ- 
ously ir. tae literature. All patients had systemic symptoms with 
fever, nelaise, fatigue, and loss of weight. Gastrointestinal 
symptoms, with the exception of abdominal pain were not a 
feature T^e incidence of regional enteritis with normal terminal 
ileum ia tae present series was 20%. 


B. J. Wood 


Posterior urethral valves as a cause of neonatal uriniferous 
perireral pseudocyst (urinoma). Morgan CL, Grossman H 
(Box 3334, Duke University Medical Center, Durham, North 
Carolira 27710). Pediatr Radiol &:29-32, April 1973 


Per r»nal urinomas were demonstrated by void ng cystoure- 
throgrenry in two neonates presenting with a left flank mass. 
Both were secondary to posterior urethral valves, and the 
infants did well following valve resection. The devslopment of 
uriniferous perirenal pseudocysts is believed to be due to a tear 
in the calvceal system secondary to lower urinary tract obstruc- 
tion. The infant may present with a flank mass or with ascites. 
Prompt recognition is essential. 


B.J. Wood 


Cyst formation and cavitation in pulmonary metastases from 
Wilms’ tumor: a report of two cases. Daneman A de Silva M 
(Roya Alexandra Hospital for Children, Sydney, N.S.W. 2002, 
Austra! a) Pediatr Radiol 7:4-6, April 1978 


The occurrence of cavitation and cyst formation m pulmonary 
metastesis associated with Wilms’ tumor is unusual. The au- 
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thors present a 5-year-old boy who developed large cysts in the 
area of previously demonstrated metastasis, and a 13-year-old 
girl who developed cavitation in two of multiple pulmonary 
secondaries. Both patients had received chemotherapy and 
radiotherapy to the lungs. The mechanism of formation of the 
cysts and cavitation is unknown, but may be due to partial 
bronchial obstruction in the case of the cysts and to tumor 
necrosis in the cavities. 


B.J. Wood 


Miscellaneous 


Cytologic evaluation of breast cysts. McSwain GR, Valicenti JF 
Jr, O'Brien PH (Medica! University of South Carolina, Charles- 
ton, South Carolina). Surg Gynecol Obstet 146:921-925, June 
1978 


Needle aspiration has become widely accepted as a safe and 
effective technique for both the diagnosis and the treatment of 
cystic disease of the female breast. When the characteristic 
yellow or greenish fluid is obtained, and when the mass disap- 
pears after aspiration, open biopsy can thus be avoided. When 
the aspirated cystic mass contains dark blood or proves to be 
solid rather than cystic, or when the mass does not resolve 
completely after aspiration, then open biopsy should be per- 
formed. 

There has been no general agreement on whether the aspir- 
ated fluid should be submitted for cytologic examination rou- 
tinely. In addressing this question, the authors performed cyto- 
logic evaluation of fluid aspirates from all cystic breast masses; 
aspiration biopsies of solid breast masses and aspirates of fluid 
from clinically obvious carcinomas were excluded from this 
series. Of 595 cases, 10 (1.796) proved to be carcinoma. Four 
were small solid tumors with a liquid necrotic center, and six 
were considered intracystic carcinoma. Cystology was falsely 
negative in one of the 10 cases of carcinoma and was falsely 
positive in five of the 585 benign cystic masses. Moreover, in 
most of the carcinomas there was some other indication for 
open biopsy in addition to a positive cytologic result. Neverthe- 
less, the predictive value of a negative cytologic examination 
was 99.8%. The authors therefore recommend that fluid aspir- 
ated from cystic breast masses always be submitted for cyto- 
logic evaluation; a positive result makes open biopsy mandatory 
for cytologic confirmation prior to mastectomy (36% false posi- 
tive cytology), and a negative cytologic report should be ignored 
in the presence of other evidence of carcinoma. 


Reiley Kidd 


Computer assisted tomography of normal supra renal glands. 
Brownlie K, Kreel L (Northwick Park Hospital, Watford Road, 
Middlesex, England). J Computer Assisted Tomography 2:1-10, 
Jan 1978 


A total of 90 patients were scanned using a CT 5000 unit. In 
these patients, both glands were clearly identified in 50, only 
the right in 10, and only the left in 30. Measurements and 
positions of both right and left adrenals were demonstrated and 
certain problems such as lack of ability to separate the right 
gland from the inferior vena cava are discussed. The authors 
conclude that CT offers the clearest method of noninvasive 
imaging of the adrenals. 


Michael Meagher 


The future of noninvasive medical imaging (in English). Ell PJ, 
Todd-Pokropek A, Williams ES (Middlesex Hospital Medical 
School, University College Hospital, London, England). 
Fortschr Geb Roentgenstr Nuklearmed 128 : 486-490, April 1978 


Within the diagnostic armamentarium, the place of many new 
noninvasive imaging techniques such as radionuclide imaging, 
ultrasonography, and CT scanning has not been established. 
The authors present a comparative assessment of the different 
techniques and present several flow charts illustrating their 


suggested strategies for an intelligent application of these 
techniques in the diagnostic workup. 


Peter F. Winter 


Ultrasonics 


Ultrasonic evaluation of “silent regions" in the thyroid scinti- 
scan (in English). Sollikofer ChL, Frank Th, Wewerka J (Depart- 
ment of Nuclear Medicine and Radiation Therapy, Triemli, 
Zurich, Switzerland). Nuklearmedizin 8:16-23, 1978 


Thirty-five patients with scintigraphically nonfunctioning thy- 
roid regions not corresponding to palpable nodules were further 
evaluated by ultrasonography. Suppressed thyroid tissue sec- 
ondary to an autonomous nodule was suspected on scinti- 
graphic examination in 25 patients with no activity in one entire 
lobe. Ultrasonography demonstrated thyroid tissue in the non- 
functioning lobe in 23 patients, confirming the diagnosis; in the 
two remaining patients, ultrasonography did not delineate any 
thyroid tissue in the scintigraphically silent lobe and the diag- 
nosis of hemiagenesis of the thyroid gland was made. The 
clinical diagnosis of thyroiditis was made in eight cases; ultra- 
sonography revealed a cystoid pattern in the scintigraphically 
inactive thyroid regions. In two cases with the clinical diagnosis 
of myxedema, the sonogram disclosed thyroid tissue with se- 
vere scarring and regressive changes, consistent with acquired 
primary hypothyroidism and excluding a congenital maldevel- 
opment. 


Peter F. Winter 


Ultrasonic evaluation of extremity soft tissue lesions with 
arthrographic correlation. Lawson TL, Mittler S (George Wash- 
ington University Medical Center, 901 23rd Street, NW, Wash- 
ington, D.C. 20037). J Can Assoc Radio! 29:58-61, March 1978 


Modern apparatus now permits diagnostic ultrasound to be 
utilized as a quick, noninvasive method for evaluation of soft 
tissue lesions of the extremities. The authors used a gray scale 
echoscope and high frequency transducers of either 3.5 or 5.0 
MHz. Contact B scans were obtained using a viscous gel as a 
sonic bonding agent. Most scans were obtained with the patient 
supine, but popliteal lesions were scanned with the patient both 
prone and standing. 

Twenty-one patients with suspected knee effusions were 
examined. Nineteen were shown to have a popliteal cyst, one a 
patellar bursa rupture, and one a popliteal artery aneurysm. 
Seven patients with a presumptive diagnosis of cellulitis in the 
arm and thigh were also examined; three were shown to have 
an abscess and one a liposarcoma of the thigh. The smallest 
cyst identified was 1 x 1 x 2 cm. Popliteal cysts were often 
better demonstrated with the patient standing. The popliteal 
artery aneurysm mimicked a cyst but was diagnosed by identify- 
ing the popliteal artery above and below the mass. A ruptured 
suprapatellar bursa was identified as a sonolucent fluid collec- 
tion in the anterior thigh. 

The authors emphasize that this method of examination may 
be the only way to demonstrate a popliteal cyst when the 
communication between cyst and joint space is obstructed and 
therefore not demonstrated by arthrography. Also a cyst smaller 
than 1 cm in diameter or one that is highly separated or that has 
ruptured may not be visualized by ultrasound. 


Jack M. A. Tishler 


Radiation Oncology 


Radiation induced cycling activity and chemosensitivity of 
normal tissues. Maruyama Y (University of Kentucky, Lexing- 
ton, Kentucky 40506). Revista Interam Radiol! 3:79-87, April 
1978 


Combined radiation and chemotherapy effects were studied 
for hemopoietic stem cells using spleen colony method. Cell 
sensitivity was clearly dependent on when the drug was given 
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relative to the radiation. This sensitivity change could possibly 
be the result of an induced recycling or recruitment into prolif- 
erative activity of resting or nonproliferating cells. This suggests 
that toxic effects will be increased when full tumoricidal doses 
of chemotherapeutic agents and radiation are used concur- 
rently. A review of pertinent clinical literature is also given. 


Charles M. Nice, Jr. 


Quantitation of differential sensitivity of human-tumor stem 
cells to anticancer drugs. Salmon SE, Hamburger AW, Soehn- 
len B, Durie BGM, Alberts DS, Moon TE (Section of Hematology 
and Oncology, Department of Internal Medicine, University of 
Arizona Health Sciences Center, Tucson, Arizona 85724). N 
Engl J Med 298:1321-1327, June 15, 1978 


The authors performed 32 retrospective or prospective clini- 
cal studies in nire patients with myeloma and nine with ovarian 
cancer treated with standard agents that were tested in vitro. 


The authors’ culture system, as previously described, was 
utilized for tumor-colony forming cells. Seven patients with 
myeloma showed drug sensitivity in vitro to agents of the same 
classes with which they were treated clinically, and in all seven, 
the in vivo trials including agents of these classes induced at 
least a-pertial response (greater than 50% tumor regression). In 
two patients with myeloma, the assay predicted resistance to 
one or more of the agents tested and both patients failed to 
respcnd. Of the nine ovarian carcinoma patients studied there 
was apperent resistance to melphalan, carmustine, and adria- 
mycin. Ir one patient, the development of drug resistance in 
vivo etth» time of relapse from bleomycin therapy was detected 
and conf rmed by rechallange in vivo. In the current study there 
were 11 cases in which in vitro sensitivity correlated with in vivo 
sensitivity and one in which it did not. In addition there were 20 
cases of in vitro as well as in vivo resistance, and no patient 
who was resistant in vitro was sensitive in vivo. 


Herbert C. Berry 


Book Reviews 


Breast Carcinoma: The Radiologist’s Expanded Role. Edited by Wendy Westinghause Logan. New York: Wiley and 


Sons, 378 pp., 1977. $32 


This concise, highly readable, crisply edited and clearly 
illustrated "state-of-the-art" review (as of October 1976) will be 
welcomed by radiologists with a special interest in breast 
cancer detection. The ambiguous title unfortunately fails to 
convey either emphasis or depth of scope: (1) a thorough survey 
of all aspects of mammography with stress on methods of 
diminishing radiation exposure while maintaining or improving 
image quality; and (2) descriptions and evaluations of other 
imaging techniques of potential value for breast cancer detec- 
tion. 

Most of the contributions by 61 recognized experts were 
derived from a conference held at Roswell Park Memorial 
Institute in October 1976. The 36 chapters are somewhat arbi- 
trarily divided into five parts, each followed by a panel discus- 
sion. The postlude discussions, with their question-and-answer 
format, tend toward anecdotal and unreferenced proclama- 
tions. The chapters, however, are of a far higher standard — 
invariably illuminating, with current, pertinent references and 
appropriate, well-reproduced illustrations, tables, and graphs. 
Candid viewpoints regarding the current breast cancer screen- 
ing controversy, radiation induction of breast cancer, and the 
risk-benefit ratio of mammography highlight Part 1. 

Part 2 includes discussions of physical factors that affect 
mammographic images, including scattered radiation, contrast 
and geometric unsharpness; several chapters devoted to focal 
spots including magnification radiography with a microfocal 
spot tube; and the quality assurance roles of the Bureau of 
Radiological Health and the Regional Centers for Radiological 
Physics. 

Part 3 contains chapters about screening for breast cancer, 
reduced-dose xeromammography and film-screen mammogra- 
phy, image quality control and radiation exposure (emphasizing 
surface exposure, since reliable depth-dose data did not appear 
until August 1977), and, finally, a clinical presentation of mag- 
nification mammography complimenting the physical presenta- 


tion in Part 2. 

In Part 4, we glimpse the future: minimal-exposure film- 
screen techniques, optically enhanced film images, electro- 
static imaging, computed tomography, image intensification for 
xeromammography, and even heavy-particle mammography. 
The last part of the book, Part 5, honestly describes the 
conflicting viewpoint regarding the value of thermography in 
breast cancer screening, with both sides, pro and con, deliver- 
ing and deflecting polite salvos; also covered in this part are 
contrast ductography, preoperative needle localization, speci- 
men radiography, needle aspiration-biopsy, and ultrasonogra- 
phy. 

The book concludes with an overview by Dr. Logan of the 
radiologist's role in breast cancer detection. The radiologist is 
encouraged to obtain a pertinent history, pertinent physical 
examination, and utilize mammography, thermography, ultra- 
sonography, ductography, and needle aspiration cytology. 
"Even if... the risk is minimal, the radiologist should attempt 
to perform mammography with as minimal an irradiation expo- 
sure as possible but without sacrificing the information he is 
seeking." Finally, the responsibility of the radiologist to pro- 
mote breast self-examination is stressed. Toward this end there 
is a facsimile of a pamphlet used by Dr. Logan in her own 
practice. 

Through careful selection and editing of a vast amount of 
material, Dr. Logan has succeeded in presenting a readable, 
evenly styled, well-balanced overview of mammography and 
other imaging techniques for breast cancer detection. Not only 
are we given a succinct account of things as they are today, we 
are made aware of the great potential of many imaging tech- 
niques to detect breast cancer, and we begin to explore marvel- 
ous vistas of things to come. 

Richard H. Gold 
UCLA School of Medicine 
Los Angeles, California 90024 


Progress in Pediatric Radiology, vol. 6. Skull, Spine and Contents. Part Il: Clinical Aspects. Edited by H. J. Kaufman. 


Basel: Karger, 304 pp., 1978. $77.50 


This small book retains a radiologic emphasis and focus 
despite the title. Its seven chapters represent articles written by 
various distinguished authors on limited, defined topics. The 
first two articles on craniosynostosis and asymmetry of the skull 
are good conceptual introductions to the radiographic findings 
and differential diagnoses of these conditions. A chapter on the 
meninges discusses conditions affecting these structures in 
children. An excellent review of intracranial calcifications fo- 
cuses on conditions affecting children and provides valuable, 
nearly comprehensive discussion of this subject. 

A long chapter on neoplasms of the intracranial and intra- 
spinal structures presents in detail the recommended radiologic 
studies and their findings for each anatomic region of the 
central nervous system. Emphasis is placed on positive contrast 
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studies of the ventricular system and subarachnoid space par- 
ticularly for evaluation of posterior fossa lesions. No attempt is 
made to discuss computed tomography or to cover nonneoplas- 
tic conditions. The authors assume the reader possesses a large 
body of neuroradiologic and neuroanatomic information, and 
illustrations are used sparingly. 

A short article on CT evaluation of diastematomelia attempts 
to define specific relative indications for the application of this 
new imaging modality. Fourteen patients are presented in 
detail. 

The final chapter, "Shunts and Complications’, is an excel- 
lent, thorough review of the radiologic manifestations of the 
various therapeutic approaches to increased pressure in cere- 
brospinal fluid spaces. This section is concluded by a dialog 
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consisting of brief formal comments from several experts as 
well as a final rebuttal by the authors. 

Generally, the book is readable and well illustrated. Refer- 
ences are current to 1976. Pediatric radiologists will want to 
add this book to their libraries. It will also be of value to 
radiology residents, general radiologists, pediatric neurolo- 


gists, anc neurosurgeons. Unfortunately, the book is overpriced 
even by 1378 standards. 

Joe! Blumhagen 

Children’s Orthopedic Hospital 

Seattle, Washington 98105 


Current Concepts in Pediatric Radiology, Vol. 1. Edited by Ole EkI5*. New York: Springer International, 147 pp., 


1977. $24.90 


This thin volume is mainly based on lectures given at the First 
International Postgraduate Course sponsored by the Swedish 
Society of Pediatric Radiology in May 1976. It consists of 15 
short articles on a wide variety of subjects related to pediatric 
radiology. These range from discussions of a particular ana- 
tomic region — esophagus, terminal ileum, vesicoureteral junc- 
tion, prostate, hand, and spine —to reviews of particular disease 
or groups of conditions such as chronic lung disorders, colonic 
aganglionosis, cystic renal disease, acute renal injury, and 
hydrocephalus. Highly specialized techniques are described in 
an article on embolization of pulmonary arteriovenous fistulas 
via catheter and in another on gastrointestinal fiberendoscopy. 

The international flavor of the book is emphasized by the 
mixture of positive and negative radiographs and widely varied 
writing styles. The style generally suffers because the articles 
are transcribed lectures. In written form many appear as meager 
outlines of their topics, lacking depth and fullness. Several 
tables (page 6, for example) are very confusing to the reader 


whereas fhey may have been clear during the verbal presenta- 
tion of the lecture. 

In contrast to the remainder of the book, several articles 
stand cut as excellent reviews. These include papers on colonic 
agangliorosis, cystic disease of the kidney, the vesicoureteric 
junction, and the prostate. Unfortunately some of the concepts 
presentec are not "current" as implied by the book's title, but 
are actually outdated. For example, arteriography is recom- 
mended i» the evaluation of simple renal cysts. Other imaging 
modalities such as radioisotope scintigraphy, ultrasound, and 
computec tomography are essentially ignored. 

For thcse who attended the course, the book will be a 
valuable record of the lectures presented. (Others should prob- 
ably purc ase the book on a 30-day free trial basis.) Otherwise 
the book s not strongly recommended. 

Joel Blumhagen 
Children's Orthopedic Hospital 
Seattle, Washington 98105 


Atlas of Gray Scale Ultrasonography. By Kenneth J. W. Taylor. New York: Churchill-Livingstone, 411 pp., 1978. $35 


This atlas is intended as an introduction to the many applica- 
tions of gray scale ultrasound in present day clinical diagnosis. 
The purpose is well served. Topics include physics, practical 
aspects of scanning, and normal and abnormal anatomy in 
abdomen, obstetrics-gynecology, thyroid and thorax. It is well 
organized and readable. The student is left with an overview of 
ultrasound imaging and diagnostic capabilities. Therefore, it is 
an excellent starting point for the beginning ultrasonographer 
and as a reference to the clinician wondering which patients to 
send for ultrasound examination. 

The radiologist with extensive ultrasonic experience, on the 
other hand, will not find much new information except in some 
interesting, rare entities such as hemangioendothelioma of the 
liver, which he may not have encountered in his own practice. 


References are limited and ultrasonic guidance of aspiration- 
biopsy procedures is only briefly mentioned. Except in the 
chapter on the liver, there is little concerning comparisons of 
ultrasound, CT, and nuclear medicine as diagnostic modalities. 

Ultrasonic images and accompanying line drawings are, for 
the most fart, of high quality. However, some of the radiographs 
did nct re»roduce well. 

The atlas is an excellent place to start one's exploration of 
ultrasound and can serve as a review text for the practitioner 
and the resident studying for the radiology Boards. 

Dennis G. Scholl 
University oi Washington 
Seattle, Washington 98195 


The Craniovertebral Region in Chronic Inflammatory Rheumatic Diseases. By Yves Dirheimer. Berlir: Springer- 


Verlag, 173 pp., 1977. $45.10 


Dr. Dirheimer has produced a scholarly copiously referenced 
text concentrating entirely on the "cervicooccipital hinge”, that 
is to say the atlantooccipital and atlantoaxial joints. This is 
further limited to a discussion of rheumatoid arthritis, ankylos- 
ing spondylitis, Still's disease, psoriatic arthritis, and related 
inflammatory disease as they affect this area. Much of this text 
centers around atlantoaxial subluxations and a section is in- 
cluded on conservative and surgical management of this com- 
plication. 

Introductory chapters include sections on the anatomy and 
physiology of this area as well as the rheumatologic examina- 


tion and reurologic manifestations. One might therefore ques- 
tion why the interesting embryology of this region was not also 
discussed particularly as the author refers to congenital malfor- 
mation which may mimic the manifestations of rheumatic dis- 
eases an several occasions. The major portion of the text is 
devotec te radiographic diagnosis. The radiographs (black on 
white) are high quality and the illustrations while sometimes 
abstruse ere generally helpful. A brief section on special proce- 
dures glosses over arteriography, venography, nuclear medi- 
cine, and ST scanning, with only single scans for each. Expan- 
sion of th» CT section in particular would have been of great 
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interest. Considering that this is a translation, the text is 
remarkably free of errors. 

This book is of value to the neurosurgeon, orthopedic sur- 
geon, rheumatologist, and general radiologist. It is probably too 
arcane for the medical student, other than senior residents in 
radiology. While certainly a valued addition to the library of any 
larger radiology department, one would doubt that anyone not 


doing primary work in neuroradiology or bone would purchase 
a pearl of this price for his own. 

David H. Carlson 

Tufts-New England Medical Center 

Newton-Wellesley Hospital 

Newton Lower Falls, Massachusetts 02162 


Hip Arthrography. By Paul Grech. Philadelphia: Lippincott, 106 pp., 1977. $19.50 


This text provides a good review of hip arthrography in 
children. It is less complete in the evaluation of the adult hip 
arthrogram and omits entirely the evaluation of proliferative 
synovial abnormalities such as synovial chondromatosis and 
pigmented villonodular synovitis. 

The experience with hip arthrography at the Hospital for 
Special Surgery differs in one or two ways from that presented 
by the author. First, septic arthritis is not considered a contrain- 
dication to a contrast arthrogram. The injection of a small 
amount of contrast agent is extremely useful in verifying that 
the needle was intraarticular when the aspiration was obtained, 
and further, it is useful in evaluating the presence of extracap- 


sular soft tissue abscesses and cartilage destruction. Second, 

general anesthesia is not necessary to perform a hip arthrogram 

in young infants. Indeed, no anesthesia at all is necessary. In 

older infants and children, sedation with or without local anes- 

thesia is sufficient. Third, the chapter on equipment is some- 

what dated. 

The illustrations vary somewhat in quality but the text is clear 
and not repetitive. 

Amy Beth Goldman 

Hospital for Special Surgery 

New York, New York 10031 


Xeroradiography in Otorhinolaryngology (in Italian and English). By L. Di Guglielmo, R. Campani, P. Garbagna, E. 


Mira. Amsterdam: Excerpta Medica, 187 pp., 1977. 


This atlas of xeroradiography illustrates normal and patho- 
logic conditions related to otorhinolaryngology. This is a well 
conceived and executed clinicoradiologic work bringing to- 
gether the expertise of several eminent clinicians. 

The purpose of the atlas is to define more precisely the 
advantages of xeroradiography in imaging pathology of the 
nasal cavities, pharynx, larynx, and trachea. This was accom- 
plished by comparing xeroradiographs to radiographs from 
conventional and contrast examinations, and then relating 
these findings to endoscopic examinations and pathologic 
specimens. 

The atlas is divided into five chapters. The introduction of 
each briefly reviews x-ray techniques, anatomy, and pathology, 
concluding with a short discussion that considers the applica- 


tion of xeroradiography to the specific regions. The authors 
then present well chosen examples to illustrate particular pa- 
thology. It is somewhat unfortunate, however, that the xerora- 
diographic illustrations are not as excellent as one might ex- 
pect. Although this detracts from the usual crispness of the 
technique, it does not interfere with the pathologic identifica- 
tion. The English translation of the Italian text is adequate, but 
not as outstanding as the original. 

The atlas represents a valuable addition to the xeroradi- 
ographic literature, and will be most useful for visualizing the 
pathology of the nose, paranasal cavities, and throat. 

Nicole F. Bolender 
University of Washington 
Seattle, Washington 98195 


Review of NCRP Radiation Dose Limit for Embryo and Fetus in Occupationally-Exposed Women. NCRP Report No. 
53. D.C.: National Council on Radiation Protection and Measurements, 42 pp., 1977. $3.50 


Report 53 contains a preface, introduction, conclusions, 
comments, and two appendices. The report concludes that the 
1971 recommendations in Report 38 are current, i.e., limit the 
embryo-fetus exposure to 0.5 rem. The section of comments 
shows evidence of a National Council on Radiation Protection 
number dance to justify rather arbitrary limits. Appendix A is a 
historical review of the limits. Appendix B, “Status of Knowl- 
edge 1976", should have been the main thrust of this report. A 
short appendix restating the 1971 recommendation could have 
been attached to that. As it is, Appendix B provides a short 
summary of our knowledge of teratogenic and carcinogenic 
effects of prenatal irradiation. 

The report has two significant omissions. There is no 
discussion of the specific risks to the unborn human from 
radioactive material ingested by the mother. This is a real 
concern among female technicians in nuclear medicine and 
radioisotope labs. And, there is no discussion or recommenda- 


tion for the pregnant woman who has been exposed above the 
recommended limits. In our pragmatic society it is important to 
know when preemptive action against a fetus is justified. 

As a person who must occasionally counsel radiation workers 
who are, or would like to be, pregnant, | find this report 
disappointing. A committee number dance will not convince a 
woman that her unborn child is safe. A discussion of other 
normally accepted risks would help give some perspective to an 
individual's concern. 

Although | was disappointed with Report 53, | recommend it 
for persons responsible for radiation safety of female workers. 
Fortunately a subsequent report, No. 54, deals with medical 
exposure of women and is a good supplement to Report 53. 

Michael J. O'Brien 
Environmental Health and Safety 
University of Washington 
Seattle, Washington 98195 
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Understanding Radiography. By Stephen S. Hiss. Springfield, Ill. Thomas, 365 pp., 1978. $29.50 


This text was written by a promising author who has devel- 
oped an original and refreshing style by utilizing personal 
experiences to emphasize and explain the material presented. 
The text contains an agreeable mixture of the old and new 
concepts of basic radiography, both of which are essential to 
the modern technologist. 

The basic organization includes various sections on radio- 
graphic technique, image production, and beam modification. 
Separate chapters are devoted to tomography, conversion fac- 
tors, and film critique. 

The text is well illustrated with more than 200 figures and the 
quality of radiographs is excellent. Unfortunately the layout may 
lead to some confusion since most radiographs that are offered 
for comparison are found on different pages. Likewise some 


imprcoerly labeled figures could be confusing for the beginner. 
Usuaky, cramatic comparisons are much more effective when 
smail-r portions of the radiograph are grouped on the same 
page. he coordination of the written material with the illustra- 
tive msterial is not always easy to follow. 
The “ext has been written mainly for the student technologist, 
but woud offer good review to the experienced technologist. 
Due to its detail and unusual approach, | would recommend 
it as e »rong reference text if not a supplementary text for any 
schod cf radiologic technology. 
Shauna R. Carr 
11 Antelope Circle 
Saint Joseph, Missouri 64507 


Synopsis of Radiographic Anatomy with Computed Tomography By Isadore Meschan. Philadelphia: Seunders, 762 


pp., 1978. $31 


This text is a synopsis of a previous text, An Atlas of Anatomy 
Basic to Radiology (1975). The original text, which was written 
specifically for radiologists, has been shortened and sections of 
computed tomography have been added to entice a wider range 
of readers. The general style is characteristically Meschan. 

The text begins with sections on routine procedures, radio- 
graphic technique, radiographic physics, and radiation protec- 
tion. The ensuing 12 chapters are devoted to the anatomy, 
positioning, and resulting radiographs of the body systems. 
Special procedures utilizing contrast media are included. Those 
chapters concerning the skull and brain are exceptionally well 
done. The final chapter is devoted entirely to computed tomog- 
raphy. 

The format of the text, with exception of the final chapter, is 
arranged with a positioning sketch, the resulting radiograph, 
and an outline sketch, which allows easy identification of any 
structure demonstrated on the radiograph. The format of the 
final chapter is arranged by an anterior outline sketch on which 


imagia3 y scan levels are drawn and numbered. Each level is 
then « emonstrated by a cross-sectional detail sketch and by a 
CT scan 
The 724 illustrations generally coincide with the written ma- 
teria! well enough to allow a flowing, easy to follow text. Most 
radiocrapns are of good quality. The detail and ou-line sketches 
whicF accompany them are excellent. A few il ustrations of 
equipment are somewhat outdated, possibly mak ng it difficult 
for some readers to associate the diagrams with ecuipment now 
in use 
A text of this content and quality should be readily accessible 
in every radiology department for reference. It contains more 
detail -nan the average student technologist needs, but it would 
be wel worth the investment for medical students and any 
radiolog cally-oriented technologists. 
Shauna R. Carr 
11 Antelope Circle 
Saint Joseph, Missouri 64507 


Radiation Protection in Dentistry. Manual on Radiation Protectien in Hospitals and General Practice, vol. 4. By K. 
Koren and A. H. Wuehrmann. Geneva: World Health Organization, 52 pp., 1977. $4 (ISBN 4 154041 9, avai able in U.S. 


from Q Corporation, 49 Sheridan Ave., Albany, NY 12210) 


This handbook is a part of a series on radiation protection; 
this one is intended to provide sufficient information for most 
radiation concerns in a dental office. It attempts to cover nine 
major areas in separate chapters: (1) The Need for Radiation 
Protection; (2) Responsibility; (3) Equipment; (4) Film; (5) Tech- 
niques; (6) Film Processing; (7) Patient Dose; (8) General Pro- 
tection and Monitoring; and (9) Educational Standards. 

Although the content would appear to be what a dentist 
needs, the suggestions and statements in the text are superfi- 
cial. 

| had the impression that the authors did this ‘‘off-the-top-of- 
their-heads" without spending any effort to include substantial 
material. For example, there are only two paragraphs which 
deal with voltage. The reader is advised that "Voltage directly 
controls the quality or penetrability of the X-ray beam and 
therefore the contrast of the radiograph, the dose, integral 
patient dose, back scatter, and film exposure." There is no 
attempt to explain these factors further or to suggest the 
preferred technique for different diagnostic needs. If the reader 
understood the paragraph he was far beyond the level of this 
book; if he was looking for helpful advice, he has the wrong 
book. 


Nure ous similar general statements are included without 
detailed supporting data. In the section on patient dose, it 
would be useful for a dentist-reader to have a table or graph of 
typica: 2xposures as a function of technique parameters. And 
with ad t le more effort, the authors might suggest the preferred 
range of techniques for various typical procedures. 

There was only a short two paragraph section on shielding; it 
referrec the reader to another publication. Again, a table of 
typica. 2<posures at normal operator distances would be help- 
ful, tether with the effective shielding of standard building 
mater 3i. 

Wit s> little technical detail otherwise, it was curious to note 
that the authors were carefully consistent to express all expo- 
sures v. Doth roentgen and SI units, i.e. IR (2.58 x 10^* C/Kg). 

Giver -he title and the sponsoring organization, :ogether with 
the pr-stgious authors and reviewers, one would expect to find 
a usefu and needed handbook. As it is, it does not belong on 
the boosshelf of dentist or radiation safety profess onal. 

Michael J. O'Brien 
Environmental Heal-h and Safety 
University o: Washington 
Seattle, Wash?ngton 98195 


News 


Double Contrast Techniques in GI Radiology 


A 3-day seminar, Introduction to Double Contrast Techniques 
in Gastrointestinal Radiology, will be March 8-10 in Philadel- 
phia. Sponsor is the Department of Radiology, Hospital of the 
University of Pennsylvania. The International faculty will in- 
clude: S. Baum, D. Gelfand, V. Gohel, H. Goldstein, H. Herlin- 
ger, B. A. Johnson, H. Y. Kressel, |. Laufer, J. O. Op den Orth, 
R. Miller, and G. Stevenson. The seminar will consist of morning 
lectures and discussion panels followed by a series of afternoon 
workshops. Each registrant may choose six of 10 workshops; 
registration is limited. The seminar will cover the basic princi- 
ples of performance and interpretation of double contrast tech- 
niques throughout the gastrointestinal tract. A total of 18 hr 
AMA Category I credit is available. Registration fee is $300 ($150 
for residents) and includes daily lunch, cocktail reception, and 
syllabus. For information contact either Dr. Herbert Y. Kressel 
or Dr. Igor Laufer, Department of Radiology, Hospital of the 
University of Pennsylvania, 3400 Spruce Street, Philadelphia, 
Pennsylvania 19104; telephone (215) 662-3264. 


Diagnostic Ultrasound Courses 


The Division of Diagnostic Ultrasound of Thomas Jefferson 
University is offering a series of courses for physicians and 
sonographers. Courses will include: Introduction to Clinical 
Applications, Cross-Sectional Anatomy with CT and Ultrasound 
Correlations, Basic and Advanced Physics, Basic and Advanced 
Abdominal Ultrasound, Basic and Advanced Echocardiography, 
Obstetrical and Gynecological Ultrasound, Specialized Appli- 
cations, and Ultrasound Update. Category | credit is available. 
For complete information, contact: Program Coordinator, Divi- 
sion of Diagnostic Ultrasound, Thomas Jefferson University, 
1015 Walnut Street, Philadelphia, Pennsylvania 19107; tele- 
phone (215) 928-8533. 


Skeletal Symposium 


The second annual Skeletal Symposium will be January 20- 
26 at Sun Valley Lodge, Sun Valley, Idaho. The conference will 
stress fundamental, practical aspects of bone and joint radiol- 
ogy. Fee is $225; $150 for those in training. The program is 
approved for 18 hr AMA Category I credit. For further informa- 
tion, contact Michael J. Pitt, M.D., Program Director, Depart- 
ment of Diagnostic Radiology, University of Arizona Health 
Sciences Center, Tucson, Arizona 85724; phone (602) 626-7368. 


Abdominal Real Time Sonography Courses 


A series of six, week-long courses on the use of real time 
ultrasound in abdominal studies will be offered at Bowman Gray 
School of Medicine on the following dates: December 4-8, 
1978; March 12-16, June 11-15, July 16-20, August 6-10, and 
December 9-13, 1979. While emphasis will be on real time 
sonography, B-scanning will also be taught. Participants will 
receive 30 Category | credit hr per week. For further information, 
please write: James F. Martin, M.D., Director, Center for Medi- 
cal Ultrasound, Bowman Gray School of Medicine, Winston- 
Salem, North Carolina 27103. 
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LSU Diagnostic Radiology Seminar 


A problem-oriented diagnostic radiology seminar will be 
March 15-17 in New Orleans. E. K. Lang is program director. 
Major topics will include gastrointestinal, genitourinary, bone, 
chest, neuro, and pediatric radiology. The program carries 18 
hr AMA Category | credit. Fee is $200; $110 to a limited number 
of residents with a letter certifying their status. Guest faculty 
members include: R. Hattery, Mayo Clinic; J. Madewell, Armed 
Forces Institute of Pathology; R. Moncada, Loyola University; 
S. Siegelman, Johns Hopkins Hospital; R. Stanley, Washington 
University Medical Center; and M. Viamonte, University of 
Miami. For information, write: Office of Continuing Medical 
Education, LSU School of Medicine, 1542 Tulane Avenue, New 
Orleans, Louisiana 70112; telephone (504) 568-6085. 


Aspen Uroradiology Seminar 


The eighth annual Aspen (Colorado) Uroradiology Seminar 
presented by the LSU Medical Center is scheduled for February 
18-23. The seminar will be divided into two phases with Phase | 
February 18-21 (fee $220) and Phase II, February 22 and 23 (fee 
$80). A limited number of residents will be accepted at a special 
rate. Phase l, a prerequisite for enrolling in the second phase, is 
the formal didactic part of the seminar and will include presen- 
tations and panels by an interdisciplinary faculty of experts. 
Phase II will provide participants with reviews of visual obser- 
vations via television and will offer a chance for free exchange 
of ideas and opinions with the seminar faculty. The course is 
approved for 36 hr AMA Category | Credit. For additional infor- 
mation contact: Office of Continuing Medical Education, LSU 
School of Medicine, 1542 Tulane Avenue, New Orleans, Louis- 
iana 70112; telephone (504) 468-6085. 


Tennessee Meeting 


The fall meeting of the Tennessee Radiological Society will 
be November 11 and 12 at the University of Tennessee Center 
for the Health Sciences, Knoxville. Scientific presentations will 
be made by society members and Morton Bosniak, New York 
University, and Jim Martin, Bowman Gray School of Medicine. 
Additional information may be obtained from Dr. T. P. Lynch, 
Department of Radiology, Memorial Hospital, 1924 Alcoa High- 
way, Knoxville, Tennessee. 


Fleischner Society Ninth Symposium 


The Fleischner Society, a multidisciplinary international or- 
ganization devoted to the study of the chest, announces its 
1979 postgraduate course, June 11-13 in Stockholm. Topics 
will be current problems and important topics in chest disease, 
anatomy, physiology and clinical medicine with emphasis on 
radiologic techniques and interpretation. Three days of fully 
accredited teaching, lectures, a large selection of refresher 
courses, and some technical exhibits will be presented. Fee is 
800 Swedish Krone or $180 U.S. dollars payable to the Fleisch- 
ner Society. For information write to: Professor B. Norden- 
stróm, Department of Radiology, Karolinska Hospital, Stock- 
holm, Sweden. 
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New Orleans Fall Radiology Conference 


A diagnostic radiology seminar will be November 9-11 in New 
Orleans. Major topics will include a review of current concepts 
in bone, chest, genitourinary, pediatric, and neuroradiology. 
The program carries 17 hr AMA Category | credit. Fee is $160; 
$90 to a limited number of residents. Guest faculty members 
include: L. Theros, University of California; L. Swischuk and M. 
Jones, both University of Texas; H. Pollack, University of Penn- 
sylvania; and A. Crummy, University of Wisconsin. In addition, 
eight members of radiology faculties from the New Orleans area 
will participate. For information, write: Office of Continuing 
Medical Education, LSU School of Medicine, 1542 Tulane Ave- 
nue, New Orleans, Louisiana 70112; telephone (504) 568-6085. 


Practical Advances in Diagnostic Radiology IV 


The Department of Radiology, Medical College of Wisconsin, 
will host its fourth annual postgraduate course, Practical Ad- 
vances in Diagnostic Radiology, January 13-22 during a Carri- 
bean cruise. The trip will originate in New York City. The course 
is a comprehensive review of recent advances in diagnostic 
radiology and will emphasize computed tomography, ultra- 
sound, angiography, neuroradiology, gastrointestinal, chest, 
skeletal, and genitourinary radiology. Fee is $250. The course 
carries 30 hr AMA Category I credit. For information, write: Dr. 
E. T. Stewart, Department of Radic.»gy, Milwaukee County 
Medical Complex, 8700 West Wisconsin Avenue, Milwaukee, 
Wisconsin 53226. 


Musculoskeletal Course and Cruise 


Current Concepts in Musculoskeletal Radiology and Ortho- 
pedics, a postgraduate course, will be conducted during a 
Carribean cruise, April 28-May 5. Sponsor is the Musculoskele- 
tal Section, Mallinckrodt Institute of Radiology. Purpose is to 
review current diagnostic and treatment concepts of various 
musculoskeletal problems. The course is designed for both 
radiologists and orthopedists and will illustrate abnormal as 
well as normal anatomy. AMA Category | credit is available. Fee 
is $200. For information, write: Dr. L. A. Gilula, Mallinckrodt 
Institute of Radiology, 510 South Kingshighway Boulevard, St. 
Louis, Missouri 63110. 


CT, Ultrasound, and X-ray 


Computed Tomography, Ultrasound, and X-ray: An Integrated 
Approach is a postgraduate course slated for January 29-Feb- 
ruary 2 in San Francisco. Sponsor is the University of California, 
San Francisco. Course objective is to review the major clinical 
topics for which more than one useful imaging modality is 
available, to review the basic principles of each technique as it 
applies to each clinical topic, and to formulate methods to 
integrate the different modalities into a rational and efficient 
diagnostic plan. Emphasis will be on CT and diagnostic ultra- 
sound. However, nuclear medicine, angiography, and conven- 
tional radiographic approaches to each clinical topic will also 
be presented. 

Guest faculty will include: J. J. Bookstein and G. Leopold, 
both University of California, San Diego; R. A. Castellino, 
Stanford University; A. J. Davidson and H. C. Redman, both 
Mount Zion Hospital, San Francisco; P. B. Hoffer, Yale Univer- 
sity; S. R. Reuter, University of California, Davis; S. S. Sagel, 
Washington University, St. Louis; W. F. Sample, University of 
California, Los Angeles; B. A. Siegel, Mallinckrodt Institute, St. 
Louis; and D. H. Stephens, Mayo Clinic. Faculty from the 
University of California, San Francisco, will also be instructors. 


Coase fee is $295; $195 for those in training with a letter of 
verificaticn. Continuing education credit is available. For infor- 
mation contact: Extended Programs in Medical Education, 
University of California, 1308 Third Avenue, San Francisco, 
Califoraie €4143; telephone (415) 666-2894. 


Diagnostic Radiology Course 


The twenty-second annual postgraduate course in diagnostic 
radiology presented by the University of Californ a, San Fran- 
cisco. wil be March 12-16 in San Francisco. The course is 
designed primarily for the radiologist in clinical practice; it 
carries 3c nr Category | credit. For information, contact: Ex- 
tended Programs in Medical Education, University of California, 
San Frencisco, California 94143; telephone (415) 666-4251. 


International Symposium and Course on CT 


The Fif-h International Symposium and Course on Computed 
Tomography will be April 16-20 in Las Vegas. The symposium is 
expected to provide an opportunity for those with experience 
with crana! and body CT to exchange information and ideas on 
the cur-ent state of the art, to explore and identify priorities in 
research and development, and to promote the best clinical 
utilization of this modality. The course will serve as a basis for 
discuss oas and also consist of a structured series. A physics 
program 5 included. AMA Category | credit will be available. 

Thes wishing to present papers should submit a 100-200 
word a5s:ract to: Dr. J. M. Taveras, Program Director, Depart- 
ment ao Radiology, Massachusetts General Hospital, Boston, 
Massacncsetts 02114. 

Course fee is $160 for physicians; $80 for physicists, hospital 
administrators, technologists, and others. For further informa- 
tion, wite; Mrs. L. T. Haug, Department of Radiclogy, Massa- 
chusetts General Hospital, Boston, Massachusetts 02114. 


Gastrointestinal Radiology, Update '79 


The Sai Diego Radiology Research and Education Founda- 
tion ard the American College of Radiology are offering a 
seminar, &astrointestinal Radiology, Update '79, March 9-11 in 
San Diego. Subjects will include all aspects of gastrointestinal 
radiology including latest techniques and a general intensive 
review. Guest faculty will include: J. T. Ferrucci, Jr., Massachu- 
setts Gen2ral Hospital; H. |. Goldberg, University of California, 
San Francisco; W. J. Kilman, University of Texas, Dallas; and R. 
P. Rice Cuke University. Faculty from the University of Califor- 
nia, San Diego, will include: J. R. Amberg, R. N. Berk, J. J. 
Booksteir, F. J. Brahme, D. K. Edwards, Ill, L. E. Goldberger, 
B. B. Gos nk, E. C. Lasser, G. R. Leopold, L. S. Menuck, and F. 
W. Scheitle. 

Fee s $200; 18 hr AMA Category | credit will be given. 
Registration information is available from M. J. Fyals, Radiol- 
ogy, P. C. Box 2305, La Jolla, California 92038; phone (714) 
453-7500, extension 3711. 


selected Topics in Neuroradiology 


Selected Topics in Neuroradiology is a seminar slated for 
February 7-9 in San Diego. Sponsors are the San Diego Radiol- 
ogy Research and Education Foundation and tnae American 
College cf Radiology. The course will provide an in-depth 
discuss om of selected topics in head and neck radiology with 
emphasis on ear, nose, and throat; the orbits; and tne spine. 

Gues faculty will include: S. Cronquist, University of Lund, 
Sweder; J. T. Diehl, University of Texas, Dallas; K. D. Dolan, 
Universty cf lowa; W. N. Hanafee, University of California, Los 
Angeles; 3. Hilal, Neurological Institute, New York City; A. A. 
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Mancuso, University of California, Los Angeles; T. H. Newton, 
University of California, San Francisco; and P. T. Siemers, 
Baylor University. Participating from the University of California, 
San Diego, will be: W. L. Ashburn, E. F. Bernstein, F. J. 
Brahme, M. N. Coel, T. G. Georgen, G. D. Greenway, H. E. 
James, L. E. Kellerhouse, G. R. Leopold, R. B. Livingston, D. 
Resnick, M. Sovak, J. J. Verba, M. V. Wells, and G. I. Wickbom. 

Fee is $225; 22.5 hr AMA Category | Credit will be given. For 
registration and information, contact M. J. Ryals, Radiology, P. 
O. Box 2305, La Jolla, California 92038; phone (714) 453-7500, 
extension 3711. 


Cardiovascular Nuclear Medicine 


A continuing medical education seminar, Cardiovascular Nu- 
clear Medicine 1978, will be November 11 and 12 at Southwest- 
ern Medical School, Dallas. The seminar will be conducted by J. 
Ritchie, Veteran's Administration Hospital, Seattle; H. Schel- 
bert, University of California, Los Angeles; W. Straus, Harvard; 
and faculty of Southwestern Medical School. The seminar will 
carry 15 hr AMA Category | credit. Fee is $225. For information, 
contact L. L. Wooldridge, Administrative Coordinator, Depart- 
ment of Radiology, Southwestern Medical School, 5323 Harry 
Hines Boulevard, Dallas, Texas 75235; phone (214) 638-1800, 
extension 2613. 


European Cardiovascular Radiology Congress 


The European Society of Cardiovascular Radiology will host 
its fourth congress, May 3-5 in Nuremberg. Topics are: angiog- 
raphy in pulmonary vascular disease and special treatment 
methods; angiography in the cervical region including extrace- 
rebrovascular disease, angiography of the thyroid and the 
parathyroid as well as embolization procedures in the cervical 
region; and image intensifier fluorography. For registration and 
other information, write: Professor Dr. E. Zeitler, Radiolo- 
gisches Zentrum, Klinkum Nürnberg, Flurstr. 17, D8500, Nürn- 
berg, West Germany. 


LA Bone and Joint Conference 


The Los Angeles Bone and Joint Clinical-Pathological-Radio- 
logical Correlation Conference meets the third Thursday of 
each month through May 17. Location is the Center for Health 
Education, Memorial Hospital Medical Center of Long Beach, 
2801 Atlantic Avenue, Long Beach. Sessions run from 7-10 p.m. 
Participating radiologists include L. Theros, D. Forrester, and 
D. Resnick. Participating pathologists include C. P: Schwinn, J. 
Mirra, and HR. Terry. Radiographs and histologic slides are 
studied from 7-7:45 p.m. with discussion following. Three hr 
CME Category I credit is available for each meeting. There is no 
fee. For information telephone (213) 595-3811. 


Diagnostic Ultrasound Seminar 


The Downstate Medical Center of the University of New York, 
Departments of Radiology and Continuing Education, will host 
the third annual Spring Weekend Symposium on Diagnostic 
Ultrasound, April 21 and 22 in New York City. This program will 
cover basic and advanced theory and technique in obstetrical- 
gynecologic and abdominal ultrasound. A presymposium on 
April 20 will be devoted to scanning and interpretation. Partici- 
pating speakers will be J. A. Becker, R. Filly, J. Haller, J. 
Hobbins, P. Kahn, E. Kazam, G. Phillips, R. Rosenblatt, R. 
Sanders, M. Schneider, G. Solish, F. Winsberg, and H-C Yeh. 
Category | credit is available. For additional information, con- 
tact: Department of Radiology, Box 1192, State University of 


New York, Downstate Medical Center, Brooklyn, New York 
11203; phone (212) 270-1601. 


Simon Memorial Fellowship 


The Fleischner Society announces the establishment of the 
George Simon Memorial Fellowship Award. Purpose is to honor 
Dr. Simon by perpetuating his interest in encouraging young 
physicians and investigators to carry out original work related 
to diagnostic imaging in the respiratory system. The fellowship 
will be awarded to that individual who submits the best original 
work relating to radiologic or other imaging in the respiratory 
system. The award will consist of a trip to the Fleischner Society 
meeting and course with all expenses paid, plus a cash prize. 
The 1979 meeting will be in Stockholm, June 6-13. The fellow- 
ship recipient will present his paper at that meeting. Although 
the paper can be the result of work done by several investi- 
gators, the senior author should be the applicant and the major- 
ity of the work should be his. Applicants should not be older 
than 40 years. 

Submissions for the 1979 award must be in the form of a 
complete scientific paper and should be sent to Dr. R. H. 
Greenspan, Department of Diagnostic Radiology, Yale Univer- 
sity School of Medicine, 333 Cedar Street, New Haven, Con- 
necticut 06510, on or before January 1. 


San Diego Postgraduate Courses 


One and 2 week programs in postgraduate radiology are 
being offered by the San Diego Radiology Research and Edu- 
cation Foundation and the American College of Radiology. A 
total of 40 hr CME credit is given per week of study. Fee is $400 
for the first week and $200 for each additional week. The 
program is designed to offer practical, up-to-date information 
to the practicing radiologist on various aspects of diagnostic 
radiology. Recent developments will be emphasized such as 
needle biopsy of pulmonary nodules, skinny needle transhe- 
patic cholangiography, and high resolution magnification tech- 
niques in the evaluation of bone disorders. In addition, a review 
of selected traditional diagnostic approaches in radiology will 
be offered. Newer modalities such as ultrasound and CT scan- 
ning will be included. 

Faculty includes: N. P. Alazaraki, J. R. Amberg, W. L. Ash- 
burn, R. N. Berk, J. J. Bookstein, E. J. Brahme, M. N. Coel, D. 
K. Edwards, D. Feigin, J. V. Forrest, P. J. Friedman, L. Goldber- 
ger, B. B. Gosink, S. E. Halpern, C. B. Higgins, M. Kelley, E. C. 
Lasser, G. R. Leopold, A. Orloff, D. L. Resnick, L. B. Talner, A. 
T. Taylor, Jr., and G. |. Wickbom. 

For registration and information, contact M. J. Ryals, Radiol- 
ogy, P. O. Box 2305, La Jolla, California 92038; (714) 453-7500, 
extension 3711. 


XII Symposium Neuroradiologicum 


Giovanni Di Chiro, Chief of the Neuroradiology and Com- 
puted Tomography Section of the National Institutes of Health, 
Bethesda, Maryland, has been elected president of the XII 
Symposium Neuroradiologicum. The election was in June at the 
XI Symposium in Wiesbaden, Germany. 

The XII Symposium Neuroradiologicum will be in Washing- 
ton, D.C. October 10-16, 1982. Vice President is Hillier L. Baker, 
Mayo Clinic; Secretary General is David O. Davis, George 
Washington University Medical Center. 

The Symposium Neuroradiologicum is one of the oldest and 
most prestigious meetings in the radiologic field. The first 
symposium was in 1939, in Antwerp, Belgium, and following 
symposia have taken place every 3-4 years in different coun- 
tries. Only once before was the symposium held in the United 
States (New York, 1964). 
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San Francisco Cancer Symposium 


The fourteenth annual San Francisco Cancer Symposium will 
be March 23 and 24. Title is Body Image, Self-Esteem, and 
Sexuality in Cancer Patients. Registration fees are as follows. 
Fees in parentheses are those that will be charged for registra- 
tion after December 1. Fees: physicians with CMA credit, $100 
($125); nonphysician health professions, with credit, $40 ($50); 
nonphysician health professionals, without credit, $25 ($35); 
residents and students, $10 ($10). For information, contact Dr. 
J. M. Vaeth, West Coast Cancer Foundation, 50 Francisco 
Street, Suite 200, San Francisco, California 94133; phone (415) 
981-4590. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

CT in Radiotherapy, workshop, March 28-30, Geneva, Switz- 
erland (June). 

Courses in Ultrasound, two 8-week postgraduate courses 
beginning January 8 and April 2, respectively, Winston-Salem, 
North Carolina (July). 

General Diagnostic Radiology, course, February 5-9, Puerto 
Rico (July). 

Diagnosis of Liver Metastases, symposium, November 30- 
December 2, Brussels (July). 

Adjuvant Therapy of Cancer, conference, March 28-31, Tuc- 
son (July). 

Medical Imaging Meeting, December, Hong Kong and Peo- 
ple's Republic of China (August). 

CT, Ultrasound, Nuclear Medicine in Pediatrics, symposium, 
January 18-20, Orlando, Florida (September). 


Books 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


An Atlas of the Human Brain for Computerized Tomography. 
By T. Matsui, A. Hirano. Tokyo and New York: Igaku-Shoin, 570 
pp., 1978. $54.50 

Radiology of Trauma. By H. Birzel, R. Bergleiter, E. H. Kuner. 
Philadelphia: Saunders, 372 pp., 1978. $65 

Ultrasonography of Digestive Diseases. By F. S. Weill. St. 
Louis: Mosby, 505 pp., 1978. $47.50 

Contrary to Nature. By M. B. Shimkin. D.C. U.S. Government 
Printing Office, 498 pp., 1977. 

Essentials of Radiology. By P. M. Bretland. Boston: Butter- 
worths USA, 178 pp., 1978. $19.95 

Cardiac Catheterization and Angiocardiography, 3d ed. By D. 
Verel, R. G. Grainger. New York: Churchill Livingstone, 239 pp., 
1978. $29.50 

Intensive Care Radiology: Imaging of the Critically Ill. Edited 


Body 2T Course, February 26-March 1, San Diego (Se 
ber). 

Curremt Concepts in Diagnostic Radiology, course, el 
12-16, Acapulco, Mexico (September). 

Arthragraphy Course, December 14-16, New York City 
tember). 

Comp ited Tomography, Ultrasound, and X-ray. cours: 
uary 28—-ebruary 2, San Francisco (September). 

Two Courses: Snowbird and Park City, January 28--el 
3, Snowoird, Utah, and February 24-March 3, Park Ci 
Resort, Utah (September). 

FDA lavites Comments on Proposed Radiation Prot 
Recommendation (October). 

Naticr al Conference on Breast Cancer, March 4-9, A 
(October). 

Thoracic Society: Call for Abstracts, deadline Decen 
(October). 

XII Intsramerican Congress of Radiology, July-August 
Quito, Educador (October). 

Sixth Zongress of Radiation Research, May 13-19, | 
(October. 

Noninvasive Imaging in Medicine, symposium, Junt 
Lund, Sweden (October). 

Confe ences on Medical and Biological Engineerin: 
Medical ?nysics, August 19-24, Jerusalem (October). 

L. H. 3ray Conference, September 10-14, Cambridg 
gland (October). 

Asian Dceanian Congress of Radiology, October 28-N 
ber 3, 1979, Singapore (October). 

Diagnestic and Therapeutic Angiography, course, | 
21-25, P jerto Rico (October). 

Research Training Fellowships, deadline January ^1, 
nationa! Agency for Research on Cancer (October). 

Diagnestic Ultrasound Preceptor Training Programs 
Diego, ose month programs (October). 


Received 


by L. R. Goodman, C. E. Putmar. St. Louis: Mosby, 36 
1978. $31.50 

1978 Year Book of Nuclear Medicine. Edited by J. L. Cui 
S. M. Spes. Chicago: Year Book Medical, 390 pp.. 1973. 
Nuclear Medicine: Endocrinology. Edited by B. Rothfeld 
adelphia Lippincott, 378 pp., 1978. $37.50 

Bone Tumors: General Aspects and Data on 6,221 Casi 
ed. By C. C. Dahlin. Springfield, Ill.: Thomas, 445 pp., 
$32.75 

Diagnos' ic Ultrasound in Clinical Obstetrics and Gynec: 
Edited bv 4. E. Thompson, R. L. Bernstine. New York W 
Sons, 19? pp., 1978. $25 

The Che nistry of Radiopharmaceuticals. Edited by N. D. 
del, H. C. Burns, T. Honda, L. W. Brady. New York: Mé 
294 pp., 1978. $27.50 

L'echocerdiographie en pratique clinique (in French). 

Drobinski, P. Botreau-Roussel, Y. Grosgogeat. Paris: Me 
110 pp., 1978. 45 F 


TOTAL BODY COVERAGE 
WITH THE BROADEST RANGE 
OF EQUIPMENT 


. . from the only company offering all the choices you need! 
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The parallelogram construction of the Poly 
Diagnost C permits the patient to remain sta- 
tionary, leaving the physician more relaxed 
and able to concentrate fully on the proce- 
dure. Insuring maximum safety for both pa- 
tient and operator, the Poly C provides both 
routine and cranio-caudal views that insure 
clear, unobstructed views of overlapping 
vessels. Stenoses which might have been et 


obscured can be detected with a high degree | | 7" mags 
of efficiency and operational ease. D PDAS 
Designed for both the brachial and femoral | Umen 
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techniques of cardiac angiography, the Poly up if)" pe 
qii : C is also successfully used in abdominal and | | SA. 

j 2 thoracic studies. 
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Designed specifically fcr cerebral angiog- 
raphy at 2:1 magnificatien. the Poly Diagnost 
N easily provides views Df the patient previ- 
ously difficult (or imposste) to achieve. The 
parallelogram construction allows full rotation 
around the long axis of tne body and the 
maximum desirable hezd-to-foot angulation. 











n IG | | The unique constructior irsures all motions 


are isocentric and all resuEs are distortion 
free. 

Designed for use in single or bi-plane op- 
eration with a Puck rap c fiim changer, the 
Poly N lends itself to extensions for more ded- 
icated requirements, such as the latest con- 
figuration with a quickly nterchangeable 
image intensifier and a rapid film changer. 
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Philips Angiography Systems. 



















Poly Diagnost C 


An extension of the U-arm 
principle first developed by 
Philips in the Cardio Diagnost, 
the Poly C is a dedicated 
cardiovascular system. 
Parallelogram construction 
provides routine and cranio- 
caudal views without moving 
the patient, making the Poly C 
widely used for imaging the 


thoracic and abdominal areas. 


Poly Diagnost N 


The first in Philips’ family of 
dedicated cerebral angiog- 
raphy systems with paral- 
lelogram construction. For 
optimum results with isocen- 
tric patient positioning for all 
projections. 


Poly Diagnost UPI 


Philips’ new universal angiog- 

raphy system for the most 

flexible filming of cerebral, 

thoracic, abdominal and 

e peripheral angiography, with 
full provision for occasional 

Mor. cardiovascular examinations. 
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A universal system with revolutionarv design, 
the Poly Diagnost UPI features a reteting 
U-arm that carries the X-ray tube and an 
image intensifier and rapid film charger 
which are quickly interchangeabie. 

A new experience in examination son- 
venience, the Poly UPI is a master'ul combi- 
nation of system features: free chcica3 of 
oblique, cranio-caudal and caudo-c anio 
projections; rapid changeover from fiuoros- 
copy to film changer work; automatic control 
of object-film distance; motorized neght ad- 
justment of both table and U-arm, which 
provides contact and up to 2:1 geer etric en- 
largement; and a unique boating movement 
that keeps the object centered in the beam 
while the object-film distance is auto matically 
controlled in every projection. It's the ideal 
universal system for angiography 
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A COMPLETE FAMILY OF IMAGE INTENSIFICATION SYSTEM 
X-RAY TUBES AND GENERATORS 
FOR PHILIPS ANGIOGRAPHIC EQUIPMENT. 


Super Rotalix and 

Trinodex X-ray Tube 
Preferred for exceptic 
image quality and reli 
performance in sustai 
eration, Philips’ tubes 
designed for high loa 
and superbly efficient 
dissipation. 















The 14” Triple-Mode 

Image Intensifier 

Another first from Philips! An 
amazingly lightweight 14” 
image intensifier for highly de- 
tailed surveys with outstand- 
ing results. 





Conventional or 5 
Fiber Optic Image TEFA 
Intensifiers 

Select from a full range of 
fields in conventional image 


A Full Range 
of Generators 


intensifiers . . . or Philips’ Ex- From the very affordab 
clusive Fiber Optic Image In- three-phase, high outp 
tensification System. Fiber Classic line, to a full rai 
optics provides 30:1 contrast Modular Generators, t« 


ratio for greater detail, uniform & computerized Optimus 
image quality over the entire DH | LI DS Philips' family of gener 
screen, optimum image trans- combines quality, perf 
fer and compactness for easy the most reliable family of and price for your ever 
maneuverability. systems and people in the industry. ination need. 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


With Salpix as your contrast medium, your gynecolcgic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate «scx ce cowrains: 
wieder sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polwinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recen. pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrua phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


CONTRAST MEDIUM 








ORTHO PHARMACEUTICAL CORPORATION + RARITAN, NEW JERSEY 08869 
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CGR'S NEW RADIOGRAPHIC/ 
IOMOGRAPHIC SYSTEM 
THATS TOTALLY “FULCRUM 
ARM FREE.” 


Its a totally new approach to 
raciography and linear 
tomography. Starting right out with 
a superior table: The Compact. 

The Compact table gives 
you an island approach to 
exemination. Complete, 
obstruction-free access to every 
side. The large, four-way, floating 
table top accommodates patients 
of any size and has extended 
longitudinal and transverse 
movement. Table-to-film distance 
Is cnly 1.6". And the table has an 
ultra-fast Bucky and your choice of a radiographic grid. Phototiming is optional. 

oynchrotome completes the system. The first “fulcrum arm free" linear 
tomography in the industry. A revolutionary apprcach using microcomputer 
electronics. No mechanical linkage whatsoever. Combined with its suspension 
system It offers complete examination versatility. 

Compact/Synchrotome. CGR's 
cost effective breakthrough in economical 
radiography/linear tomography. 

Your CGH representative has all 
the details. 
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CGR MEDICAL CORPORATION 2519 Wilkens Ave 
Baltimore, Maryland 21223 (301) 233-2300 


CGR CANADA LTEE-LTD. 500 Boulevard de l'Aércparc, 


Lachute, Quebec, Canada, (514) 562-8806 
CGR 18 Square Max Hymans, 
75741 Faris, France 273-8200 


Machlett 
for high-power 
chest radiography 


procedure-designed 


dynamax 68 45/440 
x-ray tube 


Designed explicitly for high-power chest radio — 
graphy, including the air gap technique, the 
Dynamax 68 45/110 provides extended capability 
for diagnostic information within the chest bone 
structure. With the large focus rated at 110 kW, 


the Dynamax 68 45/110 is also extremely well 
suited to high kV gastro-intestinal studies. 


You can obtain a resolution of 7 line pairs/mm 
with the small focus and 3.3 line pairs/mm with 
the large focus, with magnification of 1.15 times. 
Power ratings for the tube are sufficient for 


extended film distances up to the maximum 
used for chest radiography. 


For complete technical information on the 
Dynamax 68 45/110, or for consultation relative 
to its application, contact your x-ray dealer or 


The Machlett Laboratories, Incorporated 


1063 Hope Street 
amford. Connecticut 06907 





FISCHER; 5/5 Y 


introduces...new systems for 
Radiography/ Fluoroscopy 





Convenient control. 
aid fluoroscopy and spot filming 


ay 
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Complete radiographic /fluoroscopic syste 


e FX650 or FX525 generator 
e 90°/15° Concept 90 table 
e 100mm fluoro spot film system 


Modular design, economy and exceptional conven- overall film detail. A unique optical distributor permits 
ience characterize these new R/F systems. The motor shock-free switching from fluoroscopy to film 

driven Concept 90 table has automatic stops at 15° and Dack within one second. 

Trendelenburg, horizontal and vertical. Its 4-way top Write or call for detailed information, or the name of 
has a unique, 21⁄4" tabletop-to-film distance for ycurlocal Fischer X-Ray Representative. 

superior image sharpness. Generators include 


600MA/150kVp and 500mA/125kVp, both with : 
ionization phototiming for consistent exposures at FIS CHER »S R WA 


minimum patient dosage. Fischer's Cascade | Ceiling To 
Tubemount provides 59" of vertical travel; digital of raGographic equipment, 
display indicates focal distance. The superb optics serving the medical profession 
of the Old Delft "Anodica" camera ensure excellent since 1910. 


| | H.G. FISCHER, INC. 3816 N. Carnation Street, Franklin Park, Illinois 50831 * 312/671-5275 
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PATHOLOGY IN COMPUTED TOMOGRAPHY OF THE 
BRAIN by Scott D. Henderson, Rush-Presbyterian-St. Luke's 
Medical Center, Chicago. This reference and guide is designed 
for use by all persons concerned with computed tomography of 
the brain. The large number of brain scans included will fa- 
miliarize the reader with pathology as demonstrated on such 
scans. The views most respresentative of pathology from over 
400 cases are provided. Analyses are presented in general terms 
to explain as much pathology as the scans are capable of 
showing. By reading the explanations and studying the scans, 
the reader will acquire a feeling for the actual physical nature 
of the pathology involved. '78, 2/6 pp. (6 3/8 x 9 5/8), 839 il., 
$17.50 


AN INTRODUCTION TO THE PHYSICS OF NUCLEAR 
MEDICINE by Paul N. Goodwin, Albert Einstein College of 
Medicine, Bronx, New York, and Dandamudi V. Rao, New 
Jersey Medical School, Newark. The principles and physics of 
nuclear medicine are presented in a simple yet comprehensive 
manner with problems and multiple-choice questions included 
at the end of each chapter to aid self-study. Topics covered 
include: the interaction of radiation with matter, scanners, 
gamma cameras and other imaging devices, statistics of radia- 
tion measurements, radiation safety, and radiation dosimetry. 
Appendices present a list of the elements, conversion factors, 
physical data for radionuclides and answers to questions and 
problems. '77, 164 pp. (6 3/4 x 9 3/4), 44 iL, 4 tables, $18.50 


PERCUTANEOUS ANGIOGRAPHY by S. Swamy, Michael 
Reese Medical Center; Lewis Irwin Segal, Louis A. Weiss 
Memorial Hospital; and S. Mouli, Foster-McGaw Medical 
Center; all of Chicago. Numerous illustrations explain in de- 
tail the basic angiographic techniques while the authors pre- 
sent solutions for many common technical problems in 
angiography. One section details the programming of standard 
studies; another is composed of special recipes for the system- 
atic study of common disease processes. The authors also pro- 
vide in-depth information on angiographic patterns, which are 
classified according to pathology rather than anatomy, and 
their relation to gross histological architecture. 77, 848 pp. (8 
1/2 x 11), 1455 1L, $80.00 


AN ATLAS OF POLYTOME PNEUMOGRAPHY: With Par- 
ticular Reference to the Midline Ventricles of the Brain by 
Taher El Gammal and Marshall B. Allen, Jr., both of Medical 
College of Georgia, Augusta, Georgia. Assisted by Paul Dyken. 
This atlas presents a large number of studies which supple- 
ment the study of normal anatomy of the cerebrospinal fluid 
pathways, and provides comparison for the identification of 
abnormal structures. Concentration is on the findings of poly- 
tome pneumography but, where possible, correlations are 
made with angiography, positive contrast ventriculography, 
and CAT examinations. 77, 480 pp. (8 1/2 x 11), 729 1L, $39.50 


A STUDY GUIDE IN NUCLEAR MEDICINE: A Modern 
Up-to-Date Presentation compiled and edited by Fuad Ashkar, 
August Miale, Jr., and William Smoak, ail of the Univ. of 
Miami, Miami, Florida. (22 Contributors) This book is divided 
into ten sections covering such topics as basic science, radio- 
pharmaceuticals, principles of radiation therapy, interaction of 
gamma rays with matter, control of radiation exposure to man, 
essentials of rectilinear scanning, and cardiovascular imaging. 
Study questions and references to other material in the field are 
presented at the end of many chapters. '75, 488 pp., 312 il., 44 
tables, cloth-$22.75, paper-$17.50 





301-327 East Lawrence Avenue 


UNDERSTANDING RADIOGRAPHY by Stephen S. Hiss, 
Atlantic City Medical Center, Atlantic City, New Jersey. A 
most expansive and detailed text on radiographic technology, 
this book encompasses the vast and intricate changes that have 
recently taken place in the field. The descriptive and imagina- 
tive manner in which it is written and illustrated makes it 
unusually informative and enjoyable to read. Great care has 
been taken to provide a blend of the basic technical factors, 
their relationship to physics, and their applicability to typical 
situations with which the technologist will be confronted. 
Characteristics of the radiographic image, film and processing, 
intensifying screens, focal distance, the remnant beam, and 
tomography are among the subjects examined. '78, 376 pp. (6 
3/4 x 9 3/4), 365 il, 4 tables, $29.50 


A STUDY GUIDE TO UNDERSTANDING RADIOCG- 
RAPHY by Stephen S. Hiss, Atlantic City Medical Center, 
Atlantic City, New Jersey. Designed as an adjunct to UNDER- 
STANDING RADIOGRAPHY, this study guide will help stu- 
dents learn the material and assess their own progress. Its 
scope and format, which parallel the main text, will be espe- 
cially helpful to students preparing for the American Registry 
Examination in X-Ray Technology. There are approximatelv 
1,000 questions arranged by subject matter. These questions 
will aid the student in reviewing the facts and techniques 
outlined in each chapter. 78, 150 pp.. 41 il., $6.50, paper 


PALEOPATHOLOGICAL DIAGNOSIS AND INTERPRE- 
TATION: Bone Diseases In Ancient Human Populations by 
R. Ted Steinbock, Harvard Medical School, Boston. Foreword 
by T. Dale Stewart. This book provides a systematic approach 
to diagnosing bone lesions in excavated skeletal series and 
interpreting the significance of such diseases in ancient human 
populations. Chapters discuss the biology and gross anatomy 
of normal bone to aid in understanding the bone changes 
produced by pathological conditions, and cover the major 


neoplastic diseases of bone. 76, 440 pp.. 274 il, 16 tables, 
522.75 


THE ADULT POSTOPERATIVE CHEST by Myron 
Melamed; Florencio A. Hipona, Harvard Medical School, 
Boston; Carlos J. Reynes, Loyola Univ., Maywood, Illinois; 
Walter L. Barker, Univ. of Illinois, Chicago; and Santiago 
Paredes, Boston Univ. School of Medicine, Boston. Foreword 
by Hiram T. Langston. This study of adult pulmonary and 
cardiovascular radrography after surgery systematically assesses 
the extraneous factors imposed upon x-ray film by the surgical 
act. The book offers an atlas against which problem pictures 
can be compared for quick identification. 77, 396 pp., 578 il., 1 
table, $31.50 


HEALTH PROTECTION OF RADIATION WORKERS by 
W. Daggett Norwood, Hanford Environmental Health Foun- 
dation, Richland, Washington. This book summarizes present 
knowledge regarding the hazards to the safety and well-being 
of persons working with radiation. Basic facts are provided on 
ionizing radiation, its measurement and dosimetry. Also dis- 
cussed are established standards for health, safety and environ- 
mental protection along with their implementation, diagnosis 
and therapy for illness or injury. Everyone concerned with 
protecting the health and safety of radiation. workers will 
greatly benefit from this informative book. '75, 468 pp., 16 iL, 
16 tables, $27.50 


Orders with remittance sent, on approval, postpaid ennnmmumemnmmmummmummnunuumtmmummumumum 


Springfield è Illinois © 62717 














For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension 


Double contrast radiography appears to 
offer the potential for significart 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). “his leads 
to improved detection of superfical 
erosions and ulcers, malignanc es, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w. 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 
e High fluidity 
e Palatable 
e Unit dose convenience. 
E-Z-HD — The barium for the double 
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NOTE THE ANTRAL POLYP (ARROW) AND THE LACELIKE AREAE GASTRICAE IN THE BODY OF THE STOMACH contrast examination of the stomach 
Film, courtesy of Robert E Koehler, M D. Washington University. Dept. of Radiology. St. Louis, Missouri and duodenum. 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM f Portiand Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology 1 15: 569-573, June 1975 Westbu ry, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an |] (51 6) 333-8230 


overview. Radiology 117:743-744 Dec. 1975 
9/77 




















GE’s new R&F system saves 
you time, space, money and 
dose. And gives you 
excellent images. 


Here's a totally new R&F system that offers you 
many advantages over existing units—it's a major 
breakthrough in classical R&F. Let's take a closer 
look at each component. 


Fluoricon® L300 suspensionless intensifier 
gives you 9" triple field performance, high frame rate 
photospot capability and improved imaging in a new 
lightweight package. 


Diagnostic detail is exceptional—with advanced 
video camera technology and high resolution, high 
contrast ratio image tubes. 


User-selectable dose rate and video gain let you 
add video gain for imaging obese patients, and 
provide the lowest dosage for young or thin patients. 


When you choose the computerized technic 
management option at the spotfilmer, unique values 
of kVp, mA and focus are stored for each spotfilm 
and photospot procedure. Patient size selection 
includes pediatrics down to the neonate range. 


And the new suspensionless design allows ample 
clearance for an overhead tube, facilitating radiog- 
raphy and attachment of an optional tomograph. 
The compact design fits into smaller, problem- 
sized rooms, giving you large room R&F capability. 


RFX™ table and spotfilmer, with 
user-selectable grids, combines lower 
dose fluoro and high kVp spotfilms 

in one easy-to-use system. 


The spotfilmer’s unique, effort- 
sensing power assist simulates 
the feel of an unpowered 
fluoroscopic screen. 


A classic 
breakthrough. 


Youd © 
expect it 
from GE. 








Two-per-second spotfilming with sequence 
anticipation allows two to four manually sequenced 
spctfilms without cassette return. Load from the 
front or rear, with pushbutton changeover. 


2sgnostic advantages include automatic masking 
to format with full field, 2-on-1 vertical or transverse, 
or 4-on-1 formats. Masking is internal, allowing full 
*ield fluoro with the cone in place. 


Additional RFX features include: (1) cone lockout 
*o- myelography; (2) automatic cassette return; 

‘3a rapid access spotfilming (.75 sec.); (4) arthro- 
jraohic collimation and ion chamber compensation 
*o* 9-on-1 or 6-on-1 formats; and (5) improved 

"ad ation protection at all routine angulations. 


MPX computerized generator, with Quantamatic™ 
<x technic management, stores all of your 
department's standard radiographic settings. 


The operator simply presses the appropriate 
anatomical selection buttons. The microprocessor 
instantly displays all technic parameters, including 
kVp, mA, mAs, time, focal spot size and AEC status. 
Aad the operator may raise or lower factors to suit 
Special patient situations. 


With over 200 programmed AEC and fixed-time 
technics (on or off the table) available, you can 
handle virtually every patient size. From infant to 
obese adult. And any body part, including extremities. 


Quantamatic tx technic management gives you 
consistent, high-quality films. Throughput increases. 
C)stly retakes due to technic error are virtually 

el minated. And programmed constant load:design 
extends tube life by optimizing 

tube loading. 


Contact your GE representative 
to get all the facts on this important 
R&F breakthrough. Fluoricon 
L300/RFX/MPX ....itsaclassic. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 





GENERAL G^ ELECTRIC 


1950 1978 


DI’s Panel Electron Tube 


Conventional image intensifier 





Focusing electron lenses 





Input image 





Input image Electron paths 


difference 
between yesterday 
and tomorrow. 


In 1950, image intensification took 

fluoroscopy out of the dark ages. But you 

paid a price—image distorzion, peripheral 

blurring and a bulky "botcle" between you 
and the patient. 


Output image 2 





Today Diagnostic Information’s Panel 
p Electron Tube provides simple, direct Y 
fluoroscopy (PET.; Scope) and low- 
dose TV fluoroscopy (PET.;TV). 
PET technology is simple, compact and 
versatile. It gives you a sharper, more 
stable image without distortion. 


Tomorrow the Panel Electron Tube 

will do more. It will be the heart of a high- 

performance nuclear camera and a high- 
speed CT scanner; provide high-resolution 
photo spot films; and make possible 
inexpensive small-film x-rays and large-format 
imaging. All based on the same innovative 
technology. All being developed now. By the 
innovators in image technology, Diagnostic 
Information, Inc., 246 Sobrante Way, 
Sunnyvale, CA 94086. (408) 736-3500. ` 


See us at RSNA Booth #1411 
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The Embrvogenesis of the Human Skull 
An Anatomic and Radiographic Atlas 
Robert Shapiro and Franklin Robinson 


Drs. SDApIFO and Robinson have created an atlas described by Richard L. 
Sidman as “a solid piece of research, executed with considerable esthetic 
as well as scholarly finesse, [which] will serve as the definitive study on 
an important aspect of human fetal development.” This will be the basic 
normative standard reference for studies on developmental skeletal 
disorders of the head and neck and will be useful in the study of develop- 
mental brain diseases. Radiologists will also find this an invaluable tool. 
A Commonwealth Fund Book 103 illus., $45.00 


Harvard University Press 


Cambridge, MA 02138 
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Ours is a living library of spoken 
words. A library of roughly 40,000 


textbooks on tape, availeble free 
of charge to blind students. 


ü 
Eligible students also include the 
m Ou visually impaired, the learning 


disabled, and the physically 


handicapped who cannot handle 
e printed material. 
Y These students continually 
1 a h, @ require new texts. And to fill this 


need, volunteer readers make 
tapes in our 29 recording studios 
across the country. 

We urgently need readers with 
technical or professional back- 
grounds, and native speakers of 
foreign languages. If you can spare 
two hours a week, please volunteer. 
We are a non-profit organization 
Supported by contributicns ‘rom 
the public. 





Recording for the Blind. ... an educational lifeline 
215 East 58th St., New York, NY 10022. 


Your Deal Di uvedui e. 


m d Our years of experience in diagnostic medicine have 
D helped us develop many ways to make your special 
procedures safer, faster and easier to perform. Our 
broad range of pre-sterilized trays and accessories 
brings you the dependable accuracy you 
need and minimizes your costs. 
For myelography, we offer six 
different pre-sterilized packages. Each 
tray includes all the essentials, 
conveniently arranged. 
So now you can choose 
the tray that best fits W 
your needs. 
Our new 
aspirating cannula 
is one example of 
the special attention 
we give to 
myelography. Designed 
to minimize patient 
trauma, the rounded edge 
on the open distal end is less likely to cause 
discomfort. And to minimize the risk of cross-infection, y 
everything in the package is disposable. 
Arthrography also has our special attention. With the exception of prep solution 
and contrast agent, our new tray has 
everything you need for single- and 
double-contrast arthrography...all in 
one pre-sterilized disposable package. 
Each item is neatly arranged for ease 
of use. 
oince more often than not 
arthrography involves the knee, the 
way to high-quality radiographs is to 
use the Arthrostress. It maintains the 
limb or area of interest in the same 
plane relative to the cassette. 


A 

















have our special attention. 


r — While waiting, your patients can relax 
comfortably in our VIP disposable gowns. 
They re tough, flame-retardant to comply 
with the Flammable Fabrics Act— and 
economical, because they eliminate the 
cost of laundering. 





And we suggest you 
wear our Lite-Gard™ 
apron for protection 
and comfort. Avail- 
able in a variety of 
colors, these light- 
weight aprons 
offer opti- 
mum radio- 
eraphic 
protec- 
tion while 
assuring maximum freedom of movement. 
In addition, we can supply you with our complete line 
of accessories — over 3,000 different 
supplies ranging from positioning 
aids, films and chemicals, to - 
processors, cassettes...and "B 
so much more. | 
For more infor- 
mation contact your 
; local Picker repre- 
i E sentative, or write 
A Picker Corporation or 
|) Picker International, 
2» 595 Miner Road, 
Cleveland, 


CLE 44145. 
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“Productivity is u 
10% to 0% j 


“Lower absenteeism” 


“You can tell by their attitude — the workers 
who participate are happier, more cooperative, 
much sharper” 


“We can identi 
direct savings o 


$2,000, 0007 per year” 


“The program has had a distinct bearing on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments” 


“It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities” 

These are actual quotes from execu- ployee health and weli being. What they 
tives of large and small companies and have found is a variety of additional 
organizations in Denver, Omaha, Bir- benefits. These benefits add up to 
mingham, and Greenwich. They re increased productivity — so much so that 
talking about company fitness programs. several companies can demonstrate that 
That's right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee health. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


The President's Council on 
“ty 44 Physical Fitness and Sports 
Sea Department B 

w7 Washington, D.C. 20201 


Employee Fitness: In the long run you will be the winner. 
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last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 





COMPARE RABID GRAPHS « 


P5 








P. 
“ S | : 
* 
Ci Ta: 
NE SY 
| t — AMIPAQUE 
lophendylate NG 
XH (metrizamide) 
Lumbar myelogram of 27-year-old female 24% Lumbar myelogram of 20-year-old male 
(anteroposterior view): Note high-density INI 4—. (anteroposterior view): Note graded w 
shadows and failure of contrast medium i l 2 density of shadows and filling of nerve-root 
to adequately fill nerve-root sheaths. TR 2 sheaths by the low-viscosity, water-soluble 
AN JS contrast medium. 
iN Ee Is a 
; A . [5 . : 
BSS 
iNiA 
^A N S 
í {i > 
1 À > i 
1 2 
! Lum 
"EN | 
Af 
i 3 , -—— 
A Nu 
A \ i 
Nu. 
ju pd 
"Mes 
FN x 
" 
jn » 
| | 
ll ^ 
| 1 
| 











- 


See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 


CLEARER VISUALIZATION 


Water-soluble, low viscosity 

LJ Miscible with CSF for more uniform distribution arcund structures in 
Subarachnoid space? 

LJ Flows into and through narrow subarachnoid spaces. fills slender cavities of 
nerve-root sheaths.'3 

O Usually diffuses around all except total obstruction- with a single injection. 

O Radiographic contrast provides nonobscured view vf ‘ine details. 

Slightly hyperbaric 

O Allows control of contrast distribution during initial 5Fase of radiologic study, 
if desired? 


SIMPLIFIED MYELOGRAPHY 


Nonionic...does not dissociate in solution 

Isotonic with CSF at concentrations most frequently asad (170 mgl/ ml). 
Low viscosity 

O Allows use of narrow-bore needle (22-gauge). 

O Less chance of CSF leakage...less chance of trauma `o dura. 


Resorbed and excreted mainly via kidneys in 48 hours 

O No need for aspiration or second puncture...lessens pctential for neurologic 
damage. 

O No needle left in place during procedure... facilitates patient manipulation. 


FATIENT TOLERANCE 


L] In general, the types of adverse reactions following Subarachnoid injection of 
AMIPAQUE are not substantially different from those een after lumbar 
puncture alone. 

O The most frequently occurring reactions are headacne, nausea, and vomiting. 

O Rarely have reactions been severe or persistent beyend 24 hours. 

O Although metrizamide is relatively safe and, in comparative studies, less toxic 
than other compounds for these indications, side ef&cts ranging from 
headache and nausea to epileptic fits, convulsions, -lcw wave patterns on 
EEGs, petit mal states, paralysis, and arachnoiditis Fave occurred with the use 
of such compounds. Neurologic examinations were »e-formed before and at 
intervals after the procedures in 1,495 of 1,850 cases. No clinically significant 
changes were found. 


IN DICATIONS: lumbar, thoracic, cervical, and total 


columnar myelography; and for use in computerized tomcgraphy of the 
intracranial subarachnoid spaces following spinal subarachnoid injection. 


— AMiPAQUE 


metrizamicle 


More fully investigated before introduction than any other 


subarachnoid con agent 


O 158 published reports O 5 years in clinical research O 2 years in U.S. medical centers 


Description: Metrizamide, 2-[3-Acetamido-2,4,6-triiodo-5-(N-methylacetamido) benzam- 
ido]-2-deoxy-D-glucopyranose, is acompound derived from metrizcic acid and glucosamine, 
Itisa nonionic water-soluble contrast medium with a molecular weight of 789 (iodine content: 
48.25%). The chemical structure is as follows: 





AMIPAQUE (metrizamide) is provided as a sterile, white lyophilized powder. Each 3.75 
g/20 ml vial contains 3.75 g metrizamide (1.81 g organically-bound iodine) and 1.2 mg 
edetate calcium disodium. Each 6.75 g/50 ml vial contains 6.75 g metrizamide (3.26 g 
organically-bound iodine) and 2.16 mg edetate calcium disodium. 

Each 20 ml vial of sterile aqueous diluent contains 0.05 mg/ml sodium bicarbonate in water 
for injection. pH is adjusted with carbon dioxide, USP, if necessary. 

When AMIPAQUE is reconstituted to the lowest recommended concentration (170 mgI/ml) 
it has a specific gravity of 1.184 at 37°C, is hyperbaric to cerebrospinal fluid, is isotonic with 
CSF, and has a pH of approximately 7.4. 

Clinical Pharmacology: AMIPAQUE is absorbed from cerebrospinal fluid into the blood- 
stream. Approximately 60 percent of the administered dose is excreted unchanged through 
the kidneys within 48 hours. 

The initial concentration and volume of the medium, in conjunction with appropriate 
patient manipulation, will determine the extent of the diagnostic contrast that can be 
achieved. This can be monitored by fluoroscopy. l 

Following spinal subarachnoid injection, conventional radiography will continue to provide 
diagnostic contrast for approximately an hour. At 4 to 5 hours contrast is hazy and none is 
detectable at 24 hours. 

Following subarachnoid placement, irrespective of the position the patient has maintained, 
upward diffusion of AMIPAQUE takes place through the CSF 

After introduction into the lumbar subarachnoid space, computerized tomography (CT) 
shows CSF contrast enhancement in the thoracic region in about one hour, in the cervical 
region in about 2 hours, and in the basal cisterns in 3 to 4 hours. 

When low doses of AMIPAQUE (see DOSAGE AND ADMINISTRATION) are introduced into 
the lumbar CSF and moved cephalad under gravity control and examined by CT scanning, 
they will provide immediate CSF contrast in the basal cisterns. Depending on the specific 
technique used, the lateral, third, and fourth ventricles may also be-visualized. The contrast in 
this area will markedly diminish at 6 hours and disappear by 24 hours. CSF enhancement will 
be evident at the cortical sulci and interhemispheric fissures at 6 hours. Between 12 and 24 
hours the surfaces of the cerebrum and cerebellum, in contact with the subarachnoid 
spaces, will develop a "blush" effect on the scan which will normally disappear in 36 to 48 
hours. The rate, time, extent of diffusion, and the disappearance or stasis of AMIPAQUE as 
demonstrated with CT scanning, can be used to detect or infer the presence of CNS 
abnormalities. 

Indications and Usage: AMIPAQUE is indicated for lumbar, thoracic. cervical, and total 
columnar myelography and for use in computerized tomography of the intracranial sub- 
arachnoid spaces following spinal subarachnoid injection. 

Contraindications: AMIPAQUE should not be administered to patients with a known hyper- 
sensitivity to metrizamide. 

Warnings: !f grossly bloody CSF is encountered, the possible benefits of a myelographic 
procedure should be considered in terms of the risk to the patient. 

Usage in pregnancy. No teratogenic effects attributable to AMIPAQUE have been observed 
in reproduction studies in animals. However, before administration of AMI PAQUE to women 
during pregnancy, the benefit to the patient should be carefully weighed against the possible 
risk to the fetus. 

Until further experience is gained in children younger than 12 years, administration of 
AMIPAQUE in this age group is not recommended. 

Fatal reactions have been associated with the administration of water-soluble contrast 
media. Although no fatal reactions have been associated with AMIPAQUE, it is of utmost 
importance that a course of action be carefully planned in advance for the immediate 
treatment of serious reactions, and that adequate and appropriatefacilities and personnel be 
readily available in case of a severe reaction. 

Precautions: Caution is advised in patients with a history of epilepsy, severe cardiovascular 
disease, chronic alcoholism, multiple sclerosis, or with a history of bronchial asthma or other 
allergic manifestations. 

Before a contrast medium is injected, the patient should be questioned for a history of 
allergy. Although a history of allergy, including asthma, may imply-a greater than usual risk, it 
does not arbitrarily contraindicate the use of the medium. Premedication with antihistamines 
to avoid or minimize possible allergic reactions may be considered. No conclusive relation- 
ship between severe reactions and antigen-antibody reactions or other manifestations of 
allergy has been established. 

Patients who are receiving anticonvulsants should be maintained on this therapy. Should a 
seizure occur, intravenous diazepam or sodium phenobarbital is recommended. 

Prophylactic anticonvulsant treatment with barbiturates or diazepam orally for 24 to 48 
hours should be considered in patients with evidence of inadvertent intracranial entry of a 
large or concentrated bolus of the contrast medium since there is an increased risk of 
seizures in such cases. 

Any drugs, such as neuroleptics, including phenothiazine derivatives, which lower the 
seizure threshold should be avoided. These drugs should not be-used as premedications. If 
possible, they should be withdrawn at least 48 hours before the examination and not used for 
at least 12 hours postprocedure. 

In patients with severe renal insufficiency or failure, the drug is excreted by the liver into the 

bile at a much slower rate. Patients with hepatorenal insufficiency should not be examined 
unless the possibility of benefit clearly outweighs the additional risk. Reexamination should 
be delayed for five to seven days. 
Adverse Reactions: In general, the adverse reactions following subarachnoid injection of 
AMI PAQUE are not substantially different from those seen after lumbar puncture alone. The 
most frequently occurring adverse reactions are headache, nausea, and vomiting. These 
reactions occur 3 to 8 hours postinjection, almost all occurring within 24 hours. They are 
usually mild to moderate in degree lasting for a few hours and disappearing within 24 hours. 
Rarely have the headaches been severe or persisted beyond 24 hours. 

Backache, neck stiffness, numbness and paresthesias, leg or sciatic-type pain occurred 
less frequently, often in the form of a transient exacerbation of preexisting symptomatology. 
Temperature elevations and dizziness have also been reported. 

Rarely, muscle spasm or generalized convulsions have occurred 4 to 8 hours following 
injection and in some cases were attributed to a history of epilepsy, medication with neurolep- 
tic drugs, or inadvertent overdose. In all cases, treatment with intravenous diazepam or 
sodium phenobarbital has provided rapid control. 

Transient alterations in vital signs may occur, the significance of which is difficult to assess 
since these parameters may be affected by the procedure or the patient's physical or 
emotional state. 

Other rarely occurring adverse reactions include the following: 

Allergy or Idiosyncrasy: chills, pruritus, urticaria, nasal congestion, and dyspnea. 
CNS: mild and transitory perceptual aberrations such as hallucinations, depersonalization, 


anxiety, depression, hyperesthesia, visual and speech disturbances, confusion and disorien- 
tation. In addition, malaise, weakness, EEG changes, and meningismus have occurred 
Cardiovascular: chest pain, tachycardia, bradycardia, and arrhythmia. 
Other: diarrhea. 
Dosage and Administration: The dosage and concentration of AMI PAQUE will depend on the 
degree and extent of contrast required in the area(s) under examination and on the equip- 
ment and technique employed. Concentrations which are approximately isotonic (170 to 190 
mgI/ml) are recommended for examination in the lumbar region. For movement of the 
medium to distant target areas, higher concentrations are recommended to compensate for 
dilution of AMIPAQUE with CSF. 

A total dose of 3000 mg of iodine should not be exceeded. 

The recommended usual and maximum doses of AMIPAQUE are summarized in the 


foll ng table: 
SNR eo DOSAGE TABLE 





Usual 
Conc. of Recommended Max. Dose 
Solution Dose ' Total 
Procedure (mgl/ml) (ml) (mgl) 
Lumbar myelogram 170-1930 10-15 2850 
Thoracic myelogram 220 12 2640 
Cervical myelogram (via lumbar injection) 250-390 10 3000 
Cervical myelogram (via lat. cervical inj ) 220 1C 2200 
Total columnar myelography 250-230 10 2800 
CT cisternography (via lumbar inj.) 170-130 4-6 1140 
"Refer to RECONSTITUTION TABLE for preparation of Solution 


PATIENT MANAGEMENT 

PREPROCEDURE: Anesthesia is not necessary. Premedication sedatives or tranquilizers are 
usually not needed. The use of neuroleptic drugs, including phenothiazine derivatives, 
should be avoided and such medication should be discontinued, when possible, 48 hours 
before the procedure (see PRECAUTIONS). Epileptic patients should be maintained on their 
anticonvulsant medication. 

INSTRUCTIONS FOR PREPARATION OF THE SOLUTION: Contents under vacuum. Use only 
if vacuum is presentas evidenced by diluent being drawn into vial when stopper is punctured. 
1. Fill a sterile syringe with the exact volume of diluent as indicated in the following RECON- 
STITUTION TABLE to obtain the desired iodine concentration. Examples: a. For vials con- 
taining 3.75 g AMIPAQUE: To obtain 170 mgl/mi, use 8.9 ml of diluent: to obtain 190 mgl/ml. 
use 7.8 ml of diluent. b. For vials containing 6.75 g AMIPAQUE: To obtain 170 mglI/ml, use 
16.1 ml of diluent; to obtain 190 mgI/ml, use 14.0 ml of diluent. 


RECONSTITUTION TABLE 











Conc. of Volume of Diluent to be Added 

Solution 3.75 g Vial 6.75 g Vial 

(mgI/ml) (ml) (ml) 

170 89 is 

180 H3 150 

190 ‘ms 140 

220 6.5 11.7 

250 RA 00 

260 »2 à 

270 50 0 

280 7 B5 

290 3.5 8.1 

300 3 7.8 
The volume of the fina! solution The volume ot the final solution 
will equal the volume ^ equal the volume 
of the diluent + 1 7m the diluent + 3.1 ml 

The volume of the final solution will exceed the amount required to achieve the recommended dosage. For 
precise volume for injection refer to DOSAGE TABLE 





2. Inject the diluent into the vial, and leave the syringe and needle in place. 
3. Gently swirl the vial (without shaking) until its contents are dissolved (approximately 3 to 10 
minutes). The solution should be clear and colorless to slightly yellow 

Use immediately after reconstitution (see DOSAGE AND ADMINISTRATION). Discard any 
unused portion. 

As with any lumbar puncture, sterile technique must be employed. The lumbar puncture is 
usually made between L3 and L4, but if pathology is suspected at this level the interspace 
immediately above or below may be selected. A lateral cervical puncture may also be used. 
POSTPROCEDURE: The lumbar puncture needle may be removed immediately following 
injection since it is not necessary to remove AMIPAQUE after injection into subarachnoid 
spaces. 

Management of the patient is similar to that used following simple lumbar puncture. 
Maintaining the patient recumbent in bed with the head raised 15° to 30° for 8 hours may 
reduce the rate of upward dispersion of the medium. The patient may then remain horizontal 
for a further 16 hours at the discretion of the physician. 
How Supplied: Kits, each containing: one-3.75 g/20 mi single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0044-01); or one-6.75 g/50 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0046-01). 
Combination packs, each containing: five-3.75 g/20 ml single-dose vials of AMIPAQUE with 5 
vials of diluent (NDC 0024-0044-12); or five-6.75 g/50 ml single-dose vials of AMIPAQUE 
with 5 vials of diluent (NDC 0024-0046-12). 

Protect vials of AMIPAQUE from light. 


References: 1. Grainger RG, Kendall BE, Wylie IG: Lumbar myelography with metriz- 
amide—a new non-ionic contrast medium. Br J Radiol 49:996-1003, 1976. 2. Peeters 
FLM: Myelography with metrizamide. Radio! Clin 46:203-213, 1977 3. Hindmarsh T 
Myelography with the non-ionic water-soluble contrast medium metrizamide. Acta Ra- 
diol [Diagn] (Stockh) 16:417-435, 1975 
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by Winthrop Laboratories 
Winthrop | New York NY 10016 


What the most 


demanding radiology 
departments in 
America can expect 
from the second largest 
film maker in the world. 








A complete line of superior, 
sensitometrically dependable 
X-ray films. 

All have the finest definition and 
image quality to help make pre- 
cise diagnoses. And all offer ap- 
propriate speed for the desired 
technique. Whether it’s general 
purpose radiology, or special 
procedures, such as cine-fluorog- 
raphy, angiography, or mammog- 
raphy, Agfa-Gevaert Rex has the 
film to meet your diagnostic needs. 


An extensive line of blue- 
emitting rare earth screens. 
Agfa-Gevaert Rex has a full line of 
rare earth screens that provide for 
virtually all possible film/screen 
combinations. Our screens per- 
mit reduced patient exposure and 
increased tube life ... without 
sacrificing image quality. 


Quality assurance and techni- 
cal support. 

To complement our products and 
services, Agfa-Gevaert Rex offers 
innovative support systems de- 
signed to save time and labor. 
systems like CHEMALERT, our 
Automatic Processor Monitor and 
CHEMATIC II Automatic Solution 
Mixer have demonstrated ability 
to reduce operating cost and 
improve overall efficiency. 








PUL SWOO TIS RAODIOLOQY 


OEOCODD EDITION 


[EDWARD B. COQIOTEDOED, MD. 


Professor of Radiology, 
University of Texas Health Science 
Center at Dallas and Parkland Memorial Hospital 


THOMAS C» CURA Us MeL. 


Professor of Radiology, 
University of Texas Health Science 
Center at Dallas and Parkland Memorial Hospital 


JAMEO [3o DOWD PLD. 


Associate Professor of Radiology 
(Physics), University of Texas Health Science 
Center at Dallas and Parkland Memorial Hospital 


Extremely well written and easy to follow with carefully chosen illustra- 
tions, this new and up-dated Second Edition sets forth essential aspects 
of the physics of diagnostic radiology and incorporates recent advances 
in radiologic imaging. 
The authors introduce the important equipment advances and changes 
which confront radiologists. New chapters dealing with xeroradiography, 
computed tomography, ultrasound and radiologic protection have been 
added to this edition. Chapters on magnification and cinefluorography 
have been greatly expanded and completely revised. Major updating has 
been done on chapters dealing with x-ray screens, x-ray film, the radio- 
graphic image, image intensifiers and television. Basic principles of diag- 
nostic physics are explained in a non-mathematical manner that avoids 
technical language and highly theoretical concepts. Numerous illustra- 
tions are used to clarify and simplify explanations. 


This book will be of value to radiology residents and radiologists both 
as a text and refresher. It has also proven its usefulness as a textbook for 
students in programs of radiologic technology. The major portion of the 
text and illustrations have been used for resident lectures, physics grad- 
uate student lectures, and radiologic technologist lectures at the Univer- 
sity of Texas Health Science Center at Dallas. 
428 pages (7 x 10), illustrated, $18.00 
Published August, 1978, ISBN: 0-8121-0636-9, L.C. No. 78-5405 
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Figure 2-4. Latera! view of the cathode and anode 
of a stationary anode x-ray tube 
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25. 
The gantry provides angulation 


of + 30? for exact alignment of 
the x-ray beam with anatomical 
reference points. In addition, this 
motion is most useful for orien- 
tation of CT sections with patients 
who have cervical arthrosis. 


he patient couch has a unique 
Swivel motion providing precise 
adjustment of symmetrical trans- 
verse sections. Two structures, 
such as the optic nerves, can be 
optimumly visualized inthe same 
Scan without difficulty. 





Call your CGR representative for details 





Scanners are not universal. And this is a critical 
factor in neuroradiology. Neuroradiology requires a 
scanner that's specific to its diagnostic requirements. 


CGR ND 8000 is this scanner. 





The ND 8000 has unique technology for cranial 
examinations. A special geometry for the x-ray beam. 
Specific collimation as well as filtration. And an adapted 
selective reconstruction program. 








The new system is excellent for standard diagnostic 
procedures and particularly advantageous in trauma 
cases and pediatric examinations. The ND 8000 facilitates me di 
easy definition and excellent scan symmetry. 


Examination times are short with immediate data 
acquisition. To eliminate artifacts. And improve results. 


The CGR ND 8000. Significantly advancing the 
state-of-the-art in computerized tomography of the head. 


Large fronto-parietal 
tumor pushing back the 
right lateral ventricle. 
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to see and to interpret 
The recording of outstanding dataisa — e The integrated microprocessor. 
necessity but their interpretation and e [he independent function of the 
manipulation are still more mandatory. diagnostic desk. 
e An automatic selection of the image 


ND 8000 offers several visualization 


| processing. 
pasate sies ipd erretaton ^4 e The easy and immediate 
P : measurement. 
Without altering the recorded data, a e [he color display of scans to 
thorough study of the visualized scan enhance the image visualization. 


is made easier thanks to : e [he easy reproducibility of all data. 





MIDWINTER RADIOLOGICAL CONFERENCE 


The Continuing Education Committee of the Los An- 
geles Radiological Society is proud to announce the 
Thirty-First Annual Midwinter Radiological Confer- 
ence for 1979. An outstanding faculty has been invited 
to speak in Diagnostic and Therapeutic Radiology, 
Nuclear Medicine, Ultrasound and Computerized Ax- 
ial Tomography. 

The first day will consist of small workshops in all 





SPRING ULTRASOUND CONFERENCE 


disciplines. The next two days will consist of formal 
lectures and round-table discussions. A Sat irdey eve- 
ning dinner dance is again scheduled. Tae second 
largest Radiological Technical Exhibit in the country 
will be open for viewing on all three days. 

The optional 11 days Fifth Annual post conference 
seminar will be held in New Zealand, Australia and 
Fiji. 


THE THIRTY-FIRST ANNUAL MIDWINTER RADIOLOGICAL CONFERENCE 


SPONSOR: The Los Angeles Radiological Society 

DATE: January 26, 27, and 28, 1979 

LOCATION: Century Plaza Hotel, Los Angeles 
California 90067 


SPEAKERS: 
DIAGNOSTIC RADIOLOGY 
Sidney Wallace, MID. coissauiususan ssa irr y Exe IR IIR M.D. Anderson Hospita., Houston 
Morton A. Meyers, M.D. ........ i o i LL LLL State University, StonyErook, N.Y. 
William Martel, MD: 12. sa cesa <8 eid asc dca duo University of Michigan Meatcal Center 
David G. Bragg, M.D; nooo ek coco cede aa ieni nuc lima University of Utah Medizal Center 
R. Thomas Bergeron, M.D. ....................... TT New York University Medical Center 
Thomas F. Meaney, M.D. .........Liil ie e Ll. Cleveland Clinic Foundation 


NUCLEAR MEDICINE 

Paul B. Hotter, M.D. ... sius gei la eh 
ULTRASOUND 

George R. Leopold, M.D: os oes eee as-s se trees enia E EE) University of California, »an Diego 
RADIATION THERAPY-ONCOLOGY 

Charles G. Moertel, M.D. ........................ 

Oliver N. Bealirs, M.D. oss coda doc cis akwohas eens 


TT Yale University School of Medicine 


ee re ee ee ee ee ae eee Mayo Clinic 
Py as eerie eee gene eee Mayo Clinic 


Theodore L. Phillips; M.D. . ous ces oe coe cs nuns; University of California, San Francisco 
Leonard L. Gunderson, M.D. .... o i LLLA Harvard Medical School 

"Er (""——É— -. ........... Massachusetts General Hospital 
Kübert B. Livingston, M.D. ecu 6h bpd ed wd ocak peii iain Veterans Hospital, Sa? Antonio 
HL 6. Bloom, MAD, ioca o oscse Rt tia _.... Royal Marsden Hospital, London, Er gland 


REGISTRATION: Fee of $125.00 includes two luncheons. $75.00 for residents. Workshops: $25.00 each. 


ADVANCE REGISTRATION: Earl P. Detrick, M.D. 
4415 Lakeview Canyon Road, 
Westlake Village, California 91361 


Convention Manager 
Century Plaza Hotel 
Los Angeles, California 90067 


Century Plaza Hotel 
(213) 277-2000 


NEW ZEALAND, AUSTRALIA, FIJI POST CONVENTION SEMINAR: 


January 28 through February 10, 1970. $1375.00 per person includes air fare from Los Angeles, transpor:ation 
between sites and accommodations. There will be a $195.00 tuition fee for each registrant. This is accredited for 
32 hours of Category 1 credit. 


FACULTY: 
R. Thomas Bergeron, M.D. .............................0.... New York University Medical Center 
William Martel, M.D. 2000200... University of Michigan Medical Center 
Thomas F. Meaney, M.D. ........................ ETENEE Ai Cleveland Clinic Fcuncation 
A. Franklin Turner, M.D. oo ooo ooo o VENE Arcadia Medical Group, Arcadia, Calif. 
Oo KOOT uso apenas ns diuini rdi in mue hs Dwector-Ultrasound Institute, Sidney, Australia 


HOTEL ACCOMMODA- 
TIONS: 


MESSAGE CENTER: 


No reservations can be accepted after November 15th. 


Tech-Mobile: new concepts 





Designing a mobile, battery- 
operated X-ray unit that would be 
Significantly better than any other unit 
presently available was our goal. 
We succeeded with Tech-Mobile. 

From its simplified controls to its 
recessed wheels, the sturdy Tech- 
Mobile was created to give easy 
maneuverability, reliable operation and 
consistent high-quality radiographs. 

Pushing, pulling and tugging are 
a thing of the past. Variable-speed, 
hand-grip controls let you maneuver 
easily on tile, carpeting or almost 
anywhere. Simply drive the cordless 
Tech-Mobile to the patient's bedside. 
And if Tech-Mobiles safety bumper 
contacts a door, wall or any other 
stationary object when traveling 
forward, it stops immediately and 
gently reverses to disengage the 
object. You'll never be stuck in a corner. 





And because Tech-Mobile is only 
23 inches (590 mm) wide, it fits 
easily between beds, doorways and 
crowded corridors. 

Powered completely by a strong 
nickel-cadmium battery pack, the 





Tech-Mobile has a 12,000 mAs 


exposure Capacity on hand for a 
full days caseload. Then, a standard 
electrical Outlet is all thats needed = 
to recharge the unit to full capacity a 
in a matter of hours. 

Minimal effort is required to 
position the unit. Setting exposure 
parameters and making the exposure 
are simplified. And the battery- 





in cordless radio 





operated Tech-Mobile has no cord 
or grounding wire, simplifying its 
use in CCU and ICU. This means 
spending less time in preparing each 
procedure. 

We even included some convenient 
extras: an accessory tray to store 
film markers, a requisition clip, remote 
collimator field light switch, a large 
fold-out exposure guide and a 
convenient apron hook. 













graphy. 





c n. 


Tech-Mobile is backed by our worldwide service organization. And it can be 
leased, if you wish, with assistance from our parent, CIT Financial Corporation. 
For more information about the newest concepts in mobile radiography, 
contact your local Picker representative, or write Picker Corporation or 
Picker International, 595 Miner Road, Cleveland, OH 44143. 


ONE OF THE CIT COMPANIES 





Hanley Space Saver X-Ray and Medical Record Cabinets are installed in most 

hospitals in America. 

Top quality and low price is the reason. It's #1. Regular 5 compartment with 

doors or open 19'/; x 32 x 83. Deluxe Oversize 5 High 23 ?/4 x 32 x 88. F.O.B. 

Factory. In X-Ray rooms it's the oversize. Extra depth means easier filing. 
AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS. 

HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-Ray Division St. Louis, Mo. 63111 
Phone 314-351-3359 


CHARLES C THOMAS -© PUBLISHER 


BONE TUMORS 
General Aspects and Data on 6,221 Cases 
Third Edition 


In reply to advertisers 
please mention that you saw 
their advertisement in 


THE 
AMERICAN JOURNAL OF 


ROENTGENOLOGY 


published monthly for 
The American 
Roentgen Ray Society 
by 


CHARLES C THOMAS e PUBLISHER 


Springfield, Illinois 62717 
30 








By David C. Dahlin, Mayo Clinic, Rochester, Minnesota. 
The expanded and updated Third Edition of this respected 
treatise provides a valuable repository of information. New 
features for this edition include chapters on benign and 
malignant histiocytomas; descriptions and illustrations of 
recognizable types of osteosarcomas and chondrosarcoma; 
and several novel examples of bone tumor simulators. 
Throughout the text Doctor Dahlin stresses the importance 
of accurate roentgenologic interpretation 1n the assessment 
of malignant and benign tumors. This emphasis is under- 
scored bv the use of numerous illustrations. 


A sampling of chapters includes those on osteochondroma, 
benign osteoblastoma, benign vascular tumors, myeloma, 
malignant lymphoma of bone, Ewing's tumors, chordoma, 
and hemangioendothelioma. A special chapter 15 presented 
on conditions that commonlv simulate primary neoplasms 
of bone, and include data on fibrous dysplasias, giant cell 
reparative granulomas, Paget's disease, and many other 
conditions. 


This volume is well on its way to becoming a classic in its 
field. This new edition continues to provide pathologists 
and clinicians in radiology, orthopedics and surgery with 
an unsurpassed review of bone tumor diagnosis and treat- 
ment. 78, 464 pp. (8 1/2 x 11), 740 il., 7 tables, $32.75 


Orders with remittance sent, on approval, postpaid 
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The Air Force has a new Hometown Assignment Program 
for physicians. If you have the right specialty and if you live in or 
near a city where an Air Force hospital is located, you could qualify. 

You would receive a direct commission, possibly as high as 
Lt. Colonel, and all the benefits of an Air Force Officer. At the same 
time you could maintain your present home. Your children could 
stay in the same schools. You could even take a paid vacation — 4 
weeks a year! 

Here's what you would /ose. 

You wouldn't have to pay malpractice insurance. "Boss" an 
Office staff. Or worry about the thousands of details a small busi- 
nessman has to deal with. 

You could concentrate on practicing medicine. 

Get all the details. Talk to your Air Force Recruiter. Or mail in 
this coupon. 


It's a great way of life! 


AIR FORCE<,/ 


-= 
Medical Professional Opportunities 
Box 1776, Valley Forge, PA 19481 


| would like more information about training and 
career opportunities in the Air Force Medical Service. 
| understand there is no obligation. 
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THIS BOOK TELLS 
A LOT ABOUT US . WITHOUT ONCE 
MENTIONING OUR NAME 


OR OUR PRODUCTS 


The name of this volume ts Certificate of 
Need: An Expanding Regulatory Concept. 
Not once in its 944 pages does the name 
Pfizer appear. 

Yet, despite this, we are proud to 
offer this book to several hundred 
people in the health care field, with our 
compliments, as part of an important, new 
Pfizer program called the Certificate of 
Need Assistance Program. 


A Total CON. Assistance Program 


Pfizer’s C.O.N. Assistance Program is 
designed to aid you in the increasingly 
regulated climate in which medicine 
now operates. As one of the health care 
industry's leaders for 129 years, Pfizer 
feels a responsibility not only to provide 
quality products but also to join the 
medical community in its current search 
for effective ways to comply with these 
regulations. Typical of these require- 
ments is the Certificate of Need, or C.O.N., 
which is required in most cases where 
federal funding is involved in paying for 
major equipment or plant expansion. 


Toll-free CON. Assistance Service 


Applying for the C.O.N. can be a com- 
plicated process— sometimes confusing, 










always time-consuming. The Pfizer 
C.O.N. Assistance Program can help. 
The two main componen:s of this pro- 
gram are the book, Certificate of Need: 
An Expanding Regulatory Cor cept, and 
the toll-free C.O.N. Telephore Service to 
answer questions about the cost effec- 
tiveness of diagnostic equipment, as 
well as how this information relates to 
C.O.N. requirements. 

To use our C.O.N. Telephone Ser- 
vice just phone 800-221-4588, from 
9 a.m.-5 p.m. Monday through Friday. 
(In New York State, please ca | 212-573- 
2030, collect.) 


Complimentary Books to 
Administrators and Radiologists 


Many hospital administrators have al- 
ready received copies of the book. We 
have also offered it to chie! rediologists 
throughout the country and to certain 
other medical and administretive per- 
sonnel who are involved in the purchase 
of diagnostic equipment. 

(Incidentally, if you have not per- 
sonally received Certificate ot Need: An 
Expanding Regulatory Concept, and you 
take part in major purchasing as a hos- 
pital executive or radiologist, you are 
welcome to a complimentary copy. To 
receive it, just send us your request on 
your official letterhead.) 


The book, as its title suggests, is a 
comprehensive, state-by-state compila- 
tion of current C.O.N. recuirements. We 
feel that it makes a substaatial contribu- 
tion to understanding this very complex 
subject. And it is a subjec: in which we 
feel a special responsibili-y, since CT 
Scanners usually require this document. 


Full Range of 
Pfizer Radiological Se-vices 


Now that we have told you how we're 
making it easier for you tc meet the reg- 
ulatory requirements for kuying diagnos- 
tic equipment, we'd like t» tell you why 
you should want to. 

There's an expert specially qualified 
to do just that: the Pfizer Medical Sys- 
tems or Radiologic Sciences Technical 
Representative. 

He'll give you useful, specific in- 
formation on the one subject taat isn't 
included in the C.O.N. Assistance Pro- 
gram. 

Our Products. 


Pfizer Inc. 
235 East 42nd St. 
New York, NY. 10C 17 


Advancing the 


Science of Therapeutics 


and Diagnostics. 


Mr. Grant W Denison, Jr. 
Director of Flanning 

Pfizer Pharmaceuticals and 
Diagnostic Froducts 


=~ Complimentary books to 
- Administrators and Radiologists. 
= Please send requests on official letterheads to: 


The custom application 
OPTI-150 CT X-ray tube 
permits continuous 
patient scanning at a rate 
of up to 125 scans/hour. 


Wide gantry aperture 
and scan field (both 

54 cm. in diameter) 
facilitate patient handling 
and positioning. 


Exciusive dual-section, 
flat-top table system with 
motorized patient 
conveyor. 
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ti ‘makes the SOMATOM 
—. (whole body scanner) and the 
- SIRETOM (head/neck scanner) 


B s he most sophisticated computed 
_ tomographic systems available 
ace’ Upon completion 
~ of each scan, the 
=, ) image is immedi- 
—  — ately available for 
— clinical evaluation. 
— The SOMATOM 
" offers selectable 
scan times of four and eight 


Concepts... 


seconds while the SIRETOM 
scan time options are 60, 12). 
and 180 seconds. 


The EVALUSKOP. an inde- 
pendent evaluation console, 
extends the capability for CT 


image manipulation and analvsis. 


Programmable and available at 
the push of a button are wincow 
variation, multiple region cf 
interest selection, distance aad 
angle measurement, histogram, 
magnification, saggital/coror al 
reconstruction, multiple tomo- 
gram displays, tomogram addi- 
tion and subtraction, and fiiter 
manipulation. 


Siemens full line of computed 
tomographic equipment is 
designed to fulfill the exacting 
requirements of CT application. 
Behind each system definition— 
X-ray tubes, tables, 
generators, radiation 
measurement, and 
signal processing—is 
more than 100 years 
of engineering 
excellence. 


he only CT scanners with 
tantaneous | Image reconstruction 


Siemens world-wide reputaticn 
for product support and service 
is unsurpassed. In the United 
States alone, Siemens has a 
technical staff of over 500 
trained professionals ready to 
serve you—should the need 
arise. 


For further information 

Please contact your local 
oiemens Representative cr 
Siemens Corporation, Medica 
oystems Division, 186 Wood 
Avenue South, Iselin, New 
Jersey (201) 494-1000. 

In Canada: Siemens Canada 
Limited, P.O. Box 7300, Pointe 
Claire 730-P.Q. 
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A New Study Confirms... ` 


THE Ro 
MAMMOGRAPHIC 
SYSTEM INCREASES — 
DIAGNOSTIC 
ACCURACY 


Take a good look at the chart. You'll see 
the remarkable results of a study published by 
Dr. Edward A. Sickles, making a clinical 
comparison of 133 patients who received both 
conventional mammography and RSI Mag- 
nification Mammography. The results were 
confirmed with pathological diagnosis.” 

This new study confirms just how accurate 
RSI Mammography really is. In fact, Dr. 
Sickles wrote in 1977, that magnification 
mammograms are "...clearly superior both 72 EQUIVOCAL 
quantitatively and qualitatively to conven- 
tional contact mammograms. '' 


CONVENTIONAL 





MAMMOGRAPHY 





41 BENIGN 


Diagnostic Accuracy in 

TRUM U i phic Examinationg? 20 MALIGNANT 
Clinical Data of Edward A. Sickles, M.D. 
Assistant Professor of Radiology. University 
of California, San Francisco 
Clinical Comparison of 133 Cases 


ad 


RSI 
MAMMOGRAPHY 


32 BENIGN” 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 





20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 


Out of 41 cases diagnosed as benign 
with conventional mammography, RSI 
Mammography determined that 3 of these 
cases were, in fact, malignant. In addition, 
with conventir al mammography alone, 72 
cases were c agnosed as equivocal and direct 
magnification mammography (RSI System) 
was able to c ff2rentiate these as: 22 malig- 
nant, 32 benigr, and only 18 remained 
equivocal. This revealing clinical comparison 
clearly shows that RSI Magnification Mam- 
mography inereases the certainty in diag- 
nosis, decreeses the time between examina- 
tion and conf rration, and may even reduce 
the need for diopsy. 

In a radiolcg.c symposium presented in 
New York City, Dr. Sickles remarked, '...in 
dealing with dificult cases, we considerably 
improved ou: diagnostic accuracy [with RSI 
Magnificatiom Mammography |.'? 

These move accurate diagnoses are the 
direct result of :he capability of the RSI Mam- 
mography's system to give you— 

e Clearer det n tion of mass borders 

* Improved image sharpness and resolution 

* Resolution of malignant microcalcifications 
often not d&cernible by conventional mam- 
mography 

* Delineatior of trabecular patterns 

The RSI V ammography System offers high- 
detail resoluaon in the magnification mode 
as well as th» conventional contact mode. The 
superior image which results from the excep- 
tionally uniform focal spot provides a new 
level of confidence in the detection of breast 
cancer. 

For more detailed information on the RSI 
Mammographr: System and a reprint of the 
study published by Sickles et a/ in 1977, 
please write or call, Radiologic Sciences inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N Y. 10017 (212) 573-7941. 


References: 1. S ckEs, E.A.; Doi, K.; Genant, H.K.: Radiology 
125:69-76, Octob r #277. 2. Sickles, E.A.: Microfocal Spot Mag- 
nification Mammcgrephy. Presented at a Symposium, New York 
City, June 1, 1978 


THE RS! MAMMOGRAPHIC SYSTEM 


INCRZASES 
DIAGNOSTIC 
ACCURACY 






RADIOLOGIC SCIENCES INC. Pfizer 


A subsidiary œ Pfizer Inc., New York, N.Y. 10017 
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Introducing the MOBIL XR: 
A revolutionary concept in X-ray systems 


Siemens has taken the concept of mobile X-ray sys- 
tems and redesigned it from top to bottom. The result 
Is total freedom of positioning, exceptional maneuver- 


ability and ease of operation seen only in the 
MOBIL XH. 


Only the MOBIL XR simplifies positioning. 
Its innovative flexible extender arm 
provides a height and distance 
capability over and above any other 
mobile X-ray system. Without mov- 
ing the unit from the foot of the 
patients bed, the operator can 
easily maneuver the X-ray tube 
housing into any position, includ- 
ing lateral. Typically, at a bed height 
of 32 inches, the MOBIL XR will 
allow a 60-inch source-image dis- 
tance. No other mobile unit can 
offer this capability. 

Only the MOBIL XR has complete 
computerized organ programming. 
By simply activating the push- 
button controls, the operator can 
select specific organ programs. 
reprogram the unit for specialized 
application techniques, or switch 

to manual settings. And for func- 
tional security, a digital readout 
displays the Kv, mAs, and battery 
condition of the unit. 








Only the MOBIL XR has a custom-designed 
cassette tunnel. 


It establishes and maintains the proper perpendicular 
relationship between X-ray tube and film cassette to 
provide optimum geometric positioning accuracy. 


Only the MOBIL XR is easy to clean and 
keep aseptic. 


Thats because its design is free of 
corners, ridges, and hidden 

surfaces. Bacteria has no place 

to hide on the smooth fiberglass 

body of the MOBIL XH. ~ 

The Siemens family of mobile 
X-ray units extends beyond the 
MOBIL XR to include the 
KONDIAMOBIL 125 and the 
SIREMOBIL 2U. All are products 
of the quality engineering that 
reflect Siemens standard of excel- 
lence in the field of radiological 
equipment. 

For further information, please 
contact your local Siemens Repre- 
sentative or Siemens Corporation, 
Medical Systems Division, 

186 Wood Avenue South, Iselin, 

New Jersey (201) 494-1000. In A! 
Canada: Siemens Canada Limited, 

P.O. Box 7300, Pointe Claire 

7/30-P.Q. 
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AJR Index to Advertisers 


(In Order of Appearance) 


Guerbet Laboratory 
Sybron/Liebel-Flarsheim 

Pyne X-Ray Corporation 

The Purdue-Frederick Company 
GAF Corporation 

E-Z-EM Company 

Pfizer Medical Systems 
Eastman Kodak Company 
Gordon Projectors 

G. D. Searle and Company 

S and S X-Ray 

Atomic Energy of Canada 
AMRAD, a Raytheon Company 
Dunn Instruments, Inc. 
Raytheon Medical Imaging 
Eastman Kodak Company 

E. R. Squibb and Sons, Inc. 
Institute of Continuing Education 


Philips Medical Systems 

Ortho Pharmaceutical Corporation 
CGR Medical Corporation 
Machlett Laboratories 

H. G. Fischer, Inc. 

Charles C Thomas e Publisher 
E-Z-EM Company 

General Electric Company 
Diagnostic Information 

Harvard University Press 

Picker Corporation 

Winthrop Laboratories 
Agfa-Gevaert Rex, Inc. 

Lea and Febiger 

Philips Medical Systems 

Los Angeles Radiological Society 
CGR Medical Corporation (Paris) 
Picker Corporation 


Hanley Medical Equipment Company 


Charles C Thomas e Publisher 
United States Air Force 
Pfizer, Inc. 

Seimens Corporation 
Radiologic Sciences 

Seimens Corporation 


E. I. Dupont de Nemours & Company, Inc. 


Charles C Thomas » Publisher 
General Electric Company 

C. V. Mosby Company 

Xerox Corporation 
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ANATOMICAL EXERCISES IN 
COMPUTERIZED TOMOGRAPHY 
BODY SCANNING 


By Fred C. Shipps, Good Samaritan Hospital and Medical 
Center, Portland, Oregon. This text is composed of a series 
of exercises which cover organ systems and areas of interest 
in current computerized tomography (C.T.) body scanning. 
As the reader progresses through the various systems, the 
interrelationship of structures is reinforced. 
Included are chapters on: 

e Lungs, Fleura, and Mediastinum 

e Pancreas 

e Liver and Biliary Tract 

e Aorta, Superior Mesenteric Artery, Inferior Vena Cava, 
and Adrenals 
Kidneys and Ureters 
Lumber Lymphatics, Thoracic Duct, and Azygos Veins 

e Pelvis 
In order to offer these scans — all produced by the EMI- 
tronics 5000 prototype machine presenting a 160 x 160 ma- 
trix — in an unadulterated form for study, many images are 
provided with the labels on transparent overlays. The re- 
moval of the overlay will also afford the student an oppor- 
tunity to review and test his/her ability to recognize the 
different structures. Color-coded sketches appearing beside 
many of the scans will aid in the recognition of both the 
location and the shape of a structure. 


The final two sections are comprised of an exercise quiz and 


an index. The quiz section presents provocative questions 
to the reader about a series of normal and abnormal scans. 
Some questions are intentionally misleading and require 
careful consideration. The author's interpretation appears 
on the following page. The index, which lists the anatom- 
ical and pathological structures covered in the text, offers a 
quick method of finding those scans that demonstrate a 
specific structure. 78, 70 pp. (8 1/2 x 11), 186 il. (63 in 
color), $22.75, spiral (paper) 


ATLAS OF BRAIN ANATOMY FOR C.T. 
SCANS 
Using EMI Terminology 


Second Edition 


Prepared by Fred C. Shipps, J. McAndrew Jones and An- 
thony D'Agostino, all of Good Samaritan Hospital and 
Medical Center, Portland, Oregon. The Second Edition of 
this atlas surpasses the usefulness even of its predecessor as 
a reference in computerized tomography and as an instruc- 
tive tool. The text continues to offer a rapid arid convenient 
review of cross-sectional anatomv of the brain as found on 
C.T. scans, but it has been greatly expanded with several 
new chapters and greater precision and clarity in retained 
material. New chapters are included on the identification of 
common artifacts; on window width, window level and mu; 
transferring C.T. findings to the lateral skull film; and on a 
method of clinicopathological correlations. A section on 
skull anatomy using the EMItronic Model 5000 Scanner is 
also presented. The unique self-teaching feature of the orig- 
inal edition, the overlay format, has been retained. No one 
involved in radiologv or neurology will want to overlook 
this most useful volume. 77, 60 pp. (8 1/2 x 11), 82 iL, 
$16.75, spiral (paper) 
Orders with remittance sent, on approval, postpaid 
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For years we've made it our business 
to help hospitals control image quality, 
contain costs and improve patient care. 


The results speak for themselves. 





Imaging Management 





Imaging Management gets results: 
Better image quality. Tighter cost containment. 
Improved patient care. 


upplier involvement with hospital radiology 
departments probably doesn't sound 
like a terribly novel idea today, but before 
1970 it was. That was when DuPont initiated an 
in-depth Quality Control Program for hospitals. 
DuPont led the way then, and today DuPont still 
sets the pace in quality assurance. 

Over the years, DuPont's incdlvernent 
with its customers has grown beyond the 
original Quality Control Program. This involve- 
ment now includes a range of training and 
consultation services in all areas of radiology 
management. For the most part, these newer 
programs have been aimed at improving cost 
containment and patient care, which have joined 
image quality as key department goals. 

Today, DuPont can offer the hospital 
radiology department a selection of imaging ser- 
vices unmatched in depth and variety. The 
challenge now is to apply these programs and 
services so that they meet the unique needs 
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of each individual department and produce the 
specific results that the profession demands. 


Imaging Management meets today’s needs. 


Imaging Management is DuPont's 
answer to this "challenge to produce results.’ It 
is a proven process of selecting, implementing 
and monitoring those radiology programs that 
will achieve specific departmental goals rapidly 
and effectively. 

Imaging Management follows an orderly 
procedure of needs analysis, objective setting 
and program selection, to produce an action 
plan that is unique for each radiology site. It pro- 
vides guidelines and assistance during imple- 
mentation of the plan and concludes with a 
quantitative measurement of program results. 
The entire process is conducted as a “‘team 
effort" between the radiology department and 
DuPont, using the best resources of both. 


The whole point: To put you in control. 


The Imaging Management Concept rec- 
ognizes the interrelationship of people, products 
and services in effective radiology administration. 
It acknowledges the importance of managing 
these three variables to achieve specific depart- 





mental goals. The whole point is to put you in 
control of your image quality, costs and patient 
care, and that's exactly what happens. 

Imaging Management not only promises 
better quality and lower costs: it can also result 
in a more efficient staff, a more efficient depart- 
ment layout and more efficient administrative 
procedures. 3 

For the patient, it can mean faster exams, 
less waiting time and lower X-ray dosage. 


The results speak. 


Imaging Management principles and 
techniques have produced results like these at 
hospitals across the country. 

Boston City Hospital saved $7,500 in film 
costs by reducing repeats 18% and minimizing 
film spoilage. Radiograph quality and department 
efficiency improved, too. 

St. Luke’s Hospital Center in New York 
City reduced their repeat rate from 10% to 4% 
and realized a noticeable improvement in 
department efficiency. 

Temple University Hospital in Philadel- 
phia saved over $4,000 a month with improved 
inventory control and fewer repeats. 


Baptist Hospital in Miami cut radiation 
dosage in half in 90% of their general procedure 
exams. 

Our customers can tell you about dozens 
of similar successes. | 


It starts with the use of quality Imaging Products. 


The key to effective Imaging Manage- 
ment is quality: Quality of objectives, quality of 
programs, quality of results. Equally important 
is quality of products. : 

DuPont has the widest choice of quality. 
film /screen combinations available for any 
diagnostic procedure. 

Among our more recent innovations: 
Anew line of Medical Recording Films for 
computed tomography, ultrasound and nuclear 
medicine; three new film / screen / cassette 
combinations especially developed for imaging 
extremities; a new high-capacity processor and 
chemical mixer. 

And, of course, there's the original 
DuPont Daylight Film Handling 
System, which makes it 
possible to do all film 






handling, even the processing, in room light. 
This important development allows you to use 
satellite units, including computed tomography, 
ultrasound and nuclear medicine, that are not 
tied to the darkroom. Technologists can virtually 
take the X-ray department to the patient, 
thereby improving patient care. 

These and many other quality consum- 
able and equipment products form the founda- 
tion for our long-term involvement with 
hospitals. 


People and services wrap it up. 
DuPont Technical Representatives are 


trained to be responsive to radiology departments: 


needs, to search out ways to help control costs, 
improve image quality and patient care. lo meet 
these needs, they call on the finest and most 
complete resource package in the industry... 
DuPont's series of Imaging Services, including 
Quality Control, Computerized Cost Analysis, 
Training in Budget Administration and Manage- 
ment Principles, Layout Assistance, Resident 
and Student Education, and a full range of 
technical programs. Working with your radiology 
team, our Technical Representatives can help 
develop managerial and technical skills to new 
levels of proficiency. 


DuPont's new Seminar on Imaging Manage- 
ment offers in-depth training. 


Radiology department administrators 
and their assistants, chief technologists, QC 
coordinators and other hospital personnel are in- 
vited to participate in DuPont's new seminar on 
Imaging Management, to be held at key locations 
around the country in the months ahead. The 
seminar will be conducted in half-day segments 
or as a week-long training program; you can 
choose the format that best fits your schedule. 


For full information, get to know your DuPont 
Technical Representative. 


Your DuPont ''TR"' is the direct link to 
Imaging Management. Let him help you develop 
and implement a management system that will 
meet the unique needs of your department to 
control image quality and costs and improve 
patient care. 

Ask him about the Imaging Management 
Seminar, too. He has more valuable information 
to offer and a prospectus folder on the training 
program. Or write DuPont Company, Room 
36673, Wilmington, DE 19898. 


Imaging Management. 
It puts you in control of image quality, 
costs and patient care. 
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and interpretative skills. 


Here's how... 


A New Book! 


COLOR ATLAS OF SECTIONAL ANATOMY: 
Chest, Abdomen and Pelvis 


This impressive atlas promises to become one of the 
most valuable clinical tools in your field. Designed as a 
reference for normal radiological appearance, it features a 
complete set of sections (sagittal, transverse, and coronal) 1 
cm. thick — all in full color plates — of the chest, abdomen 
and pelvis. To aid you in interpretation: 
€ each plate is accompanied by a labelled line diagram; 
€ photography is far superior to that in any other atlas on 
this subject; 
€ every organ is shown in its natural color since the body 
was frozen without embalming; 

e 60 unmounted slides (ten 35 mm. strips, each with six 
plates) are included at the back of the book. 

This is an excellent opportunity to refine your skills in 
interpreting scans and recognizing abnormalities, and to 
increase your understanding of the important spatial 
relationships of internal structures. But the only way to 
appreciate how this monumental atlas can help you in 
practice is to SEE IT YOURSELF! Be among the first to 
evaluate this landmark volume... order your copy today. 

By E. A. Lyons, M.D., F. R.C.P. (C). October, 1978. 
Approx. 304 pages, 283 illustrations, including 138 in full 
color, plus 60 unmounted 35 mm. transparencies. About 
$130.00. 


Also of interest... 


A New Book! CARDIOVASCULAR ANGIOGRAPHY 
FOR TECHNOLOGISTS. By David Garrison, Ph.D. and 
Anne Donnell, R.T. (ASRT). July, 1979. Approx. 225 pp., 86 
illus. About $13.95. 


A New Book! INTENSIVE CARE RADIOLOGY: Imaging 
of the Critically Ill. Edited by Lawrence R. Goodman, M.D. 
and Charles E. Putman, M.D.; with 10 contributors. June, 
1978. 380 pp., 353 illus. Price, $34.50. 


A New Book! ULTRASONOGRAPHY OF DIGESTIVE 
DISEASES. By Francis S. Weill, MD. March, 1978. 522 pp., 
1,336 illus. Price, $47.50. 


5th Edition. Ackerman and del Regato's CANCER: 
Diagnosis, Treatment, and Prognosis. By Juan A. del 
Regato, M.D. and Harlan J. Spjut, M.D. 1977. 1,028 pp., 805 
illus. and 4 color plates. Price, $57.50. 


A New Book! POSITIONING AND TECHNIQUE 
HANDBOOK FOR RADIOLOGIC TECHNOLOGISTS. By 
Sylvester B. Conte and Douglas H. Kemme. July, 1978. 304 
pp., 337 illus. Price, $8.95. 


A New Book! COMPUTER METHODS: The 
Fundamentals of Digital Nuclear Medicine. By David E. 
Lieberman, B.S.E.E., M.S.E.E.; with 19 contributors. 
December, 1977. 244 pp., 215 illus. Price, $14.95. 

A New Book! TEXTBOOK OF DIAGNOSTIC 
ULTRASONOGRAPHY. By Sandra L. Hagen-Ansert, B.A., 
R.D., M.S.; illustrations by Eric P. Teichman, R.D., M.S. 
September, 1978. Approx. 432 pp., 1,200 illus. About $44.50. 


New Volume IV! 


RADIOLOGY OF THE SKULL AND BRAIN: 
Ventricles and Cisterns 


A major publishing event... an encyclopedic 
treatment of this subject against which all others will be 
judgel...adefinitive statement on the intricacies of 
conte nporary neuroradiology. You'll recognize — and 
benef t from — all this and more in the latest addition to 
this monumental series. Superbly illustrated end 
comp etely up-to-date, it displays the ventricles and 
cisterms by anatomical techniques, ventriculography and 
pneurmoencephalography. Throughout, internationally 
know 1 neuropathologists, neuroradiologists, neurologists 
and neurosurgeons share their expertise with such 
significant topics as: 
€ techniques and indications for pneumoercephal- 
ograp^v and ventriculography; 
€ pneumoencephalography in congenital anomalies; 

e hycrocephalus. 

B» among the first to put this outstanding resource to 
work m your practice. Order your own copy today! 

Edited by Thomas H. Newton, M.D. and D. Gordon 
Potts, M.D.; with 15 contributors. October, 1978. Approx. 
704 pages, 1,369 illustrations. About $59.50. 


A New Book! COMPUTED TOMOGRAPHY OF THE 
HUMAN BODY: An Atlas of Normal Anatomy. By Ralph J. 
Alfidi, M.D.; John Haaga, M.D.; Meredith Weinstein, 
M.D.; and Jack DeGroot, M.D., Ph.D. December, 1977. 208 
pp., 220 illus. Price, $34.50. 


A New Book! INTRODUCTION TO DIAGNOSTIC 
RADIOLOGY: A Correlated Approach to Imeging. By 
Richard H. Daffner, M.D. October, 1978. Approx. 400 pp., 
626 illus. About $14.95. 


A New Book! MATHEMATICS FOR TECHNOLOGISTS 
IN RADIOLOGY, NUCLEAR MEDICINE AND RADIATION 
THERAPY. By Stefano S. Stefani, M.D. and Lincoln B. 
Hubbard, Ph.D. April, 1979. Approx. 211 pp., 121 illus. 
About $9.50. 


To order, call us toll free: (800) 325-4177 ext. 10; in 
Misso uri, call collect (314) 872-8370 ext. 10 during regular 
business hours. A80848-59-05 
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These images demonstrate how ScoutView imaging 
simplifies pancreatic localization. An axial slice taken 

at the mid to lower L-1 vertebral level is almost invariably 
at the takeoff of the superior mesenteric artery from the 
abdominal aorta, and the body of the pancreas will be 
included in the same slice. The scan sequence can then 
be monitored both above and below this level to ensure 
that the complete pancreas has been studied. Unnecessary 
slices resulting from attempts to define the level of the 
pancreas from external landmarks are thus avoided. 


The image at the right was taken at the level indicated 
by the box on the ScoutView image. In this case, the 
patient has a horizontally oriented pancreas, and the slice 


New operator’s console, one part of 
the ODC package, lets you initiate 
ScoutView imaging, then position a 
cursor on the image to select scan 
locations and plan gantry angulation. 
The new console also allows set up 
and control of axial scans, plus viewing 
of the last slice. When the physician's 
console is not in use, image analysis 
can be controlled at the operator's 
console. 


SDC physician’s console (far right), 
standard with CT/T systems, provides 
complete axial, sagittal and coronal 
scan image manipulation and analysis 
capability. With the optional ODC 
package, this console also displays 
ScoutView images, which can be 
analyzed with magnification, angle 
measure and grid/annotate. 





N wimaging v rsatility. 


MILH CO GER 
--$200-- 
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taken at this level, following an intravenous bolus injection 
of 25 cc of Renographin 60, clearly demonstrates the 
splenic vein and superior mesenteric vein, in addition 

to the superior mesenteric artery on the posterior surface 
of the pancreas. Note the obliteration of the spleno-renal 
angle due to pancreatitis. Gas is present within the distal 
common bile duct secondary to a previous sphincteroplasty 
on the ampulla of Vater. 


Clinical documentation of ScoutView's usefulness in 
diagnostic procedures is provided in a new 4-page Medical 
Systems Report. It's yours for the asking from your GE 
Medical Systems representative, or write ScoutView, 

P.O. Box 414 (W-512), Milwaukee, WI 53201. 


























GE’s new Optional Diagnostic Capability 
package (ODC) offers these key features: 


* New operator's console with image viewing, 
manipulation and recording capability 


e Improved, coordinated anatomical reference 
system utilizing new table electronics 


e 1.5 mm contiguous axial slice capability 


e ScoutView™ localization imaging —AP/PA, 
lateral and oblique 


e Easily installed on existing CT/T 7800 and 
8800 systems 


ScoutView localization provides important new 
benefits for the CT/T operator. The scanner actually 
generates a radiograph-like image that is used to 
accurately plan first and last slice locations, plus the 
exact gantry angulation needed. Each axial scanning 
procedure is thus tailored precisely to the anatomy 
of the individual patient, since the ScoutView image 
and the axial scans share a coordinated anatomical 
reference system. 





A ScoutView procedure is performed in jus? 5 to 10 
seconds, and the image is reconstructed in less than 
40 seconds. Dosage is low, varying from 6 mR to 
600 mR depending on technic and patient size. 


At the operator's console, ScoutView images and 
the las: slice may be viewed without interrupting 
diagmostic activity at the physician's cor sole. And 
wher tne physician's console is not in use, -he 
operator can perform virtually all image mar ipulation 
and secording functions at the operator's censole. 


ScoutView images can also be displayed, manip- 
ulated and analyzed at the physician's console. 
Because of the coordinated reference system, axial 
scans can be selected for viewing according to their 
locat. ons on the ScoutView image. 


This new package is further evidence of GE's 
Continuum concept: to provide important options 
withcu: major systems changes. This cost-saving 
concept has brought you GE s fast-recoastruct 
opticn, X-2 ultra-high resolution detector, and the 
Independent Diagnostic Console. And now the ODC 
with scoutView imaging. 


That’s just what you'd expect from GE. The best 
imagss and best value...now and in the future. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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ONE-SEVENTH 

OF YOUR EMPLOYEES 
MAY BE DYING. 
HELP SAVE THEIR LIVES. 




















High Blood Pressure 
is the country's leading 
contributor to stroke, 
heart disease and kidney 
failure. Any of which 
can kill. 

And, frighteningly 
enough, one out of every 
seven of your workers has it. 
And half of them have 
no idea they're walk- 
ing around with this 
time bomb inside them. 

That's because 
there are usually no 
symptoms. The victim 
feels fine. 

Butall the while,the 
time bomb is ticking 
away. 

Until, suddenly, 

it explodes. 


But you can help. By giving your employees 
a chance to check their blood pressure. It takes only 
seconds to measure a person's blood pressure. And it's 
painless. Best of all, your own medical or nursing 


personnel can do the job, 
simply. 

When a case of High 
Blood Pressure is detected, 
the employee is then 
referred to a doctor for 
treatment. And treatment 
is usually as simple as tak- 
ing a pill every day. 

To help you imple- 
ment this life-saving 





HIGH BLOOD PRESSURE EDUCATION CAMPAIGN 


program, we have a special kit, "Guidelines for 

High Blood Pressure Control Programs in Business 
and Industry.” The kit includes complete instructions 
on screening, publicity, referral, follow-up, education. 
And more. 


Send for your kit today. It may 
be the best thing you've ever 
done for your employees. 

And your company. 







A Public Service of 


this Magazine å Ad 
The Advertising Council Counci 


National High Blood Pressure Education Program 
120/80, National Institutes of Health 
Room 1012—Landow Bldg. 

Bethesda, Md. 20014 
Please send me... | |J . copy(ies) of 
"Guidelines for High Blood Pressure Control Programs 
in Business and Industry." 
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HIGH BLOOD PRESSURE 
! Treat it...and live. 
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Volunteer Agency: DKG, Inc. 


Volunteer Coordinator: Sanford Buchsbaum, Revlon, Inc. 
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TWENTY WAYS TO 
OK AT SOUND 





ELLLLIRIT 


In the Xerox 150 S-4 Real-time Ultra- 
sound System, we've put together many fea- 
tures that are worth looking into. 

Here are 20 of them. 

1. Excellent lateral resolution: The beam 
width is 2mm at the skin line, 3mm at 10cm 
depth and only 4.5mm at the full 20cm depth 
obici. 

2. Excellent axial resolution: Data 1s sampled 
every .8mm along the beam axis. 

J. Deep scan penetration: 20cm deep. 
Enough to accurately diagnose obese patients. 
4. Annular array transducer: TONGUE M à 
dynamically focused pencil-thin beam 

throughout the entire depth of scan. 

5. Dynamic focusing: One transducer 
does it all. Maximum side-lobe suppression: 
maximum signal-to-noise ratio in area of 
interest. 

6. Water path system: Minimizes near-field 
distortion n EH Mrd field of view. 

7. Total digital operation: Digital scan con- 
verter-type functions, digital memory, digital 
microprocessor give you the flexibility for the 
future and reliability for today. 

8. Video invert: Provides viewing and 
recording of either black on white or white on 
black images. 

9. [mage repeatability: Automated opera- 
tion helps Ki trained personnel to achieve vir- 
tually the same images. 


XEROX? 1s a trademark of XEROX CORPORATION 





10. Image magnification: A 1.5x enlarge- 
ment of bor d image allows easier 
viewing of small structures. 

11. Flr-ker free images: Displayed on a 
large 17” TY monitor. 

12. Real-time Search mode: Permits rapid 
orientation -hus increasing the number of 
patients exa nined. 

13. Airomated B-scan Study mode: Maxi- 
mum resolution. Simpler operation. Reduced 
scanning time. 

14. Stc» frame mode: Permits detailed study 
and photog-aphy in either real-time or auto- 
mated B-scen Study mode. 

15. Awomatic sectioning mode: Provides pro- 
grammable ‘tomographic’ sections ouch 
the anatom7 without moving the scanning 
head. 

16. Total system warranty: One year labor; 
one year parts, including the annular array 
transducer. 

17. Alphanumeric data entry display: Pro- 
vides input »f three full lines, 16 characters 
each, for a total of 48. Plus an additional line 
showing sc: nning head position and image 
reference data. 

18. Mi ltiple hard-copy compatability: Use 
with your choice of video tape ende roll 
film cameras, instant film cameras, multi- 
format cameras. 

19. Mcdular construction: Ease of service; 
accommodetes advanced capability design 
changes. 

20. Abdominal versatility: Superior real- 
time diagncstic evaluation of liver, kidney, 
spleen, pancreas, gallbladder, aorta and other 
blood vesses. Complete OB/Gyn studies 
including the lower uterine segment. 

For more information, and a closer look 
at the Xerox 150 S-4, call Ty Fairchild collect 
at (213) 351-1579, or write Xerox Ultrasound, 
125 N. Vinedo St., Pasadena, CA 91107. 


XEROX 


The Xerox 150 S-4 was developed and 1s manufactured by Mediscan, Inc., South Windsor, Connecticut 
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DIAGNOSTIC IMAGING 
Radium-induced Malignant Tumors of the Mastoid and Paranasal Sinuses. Littman MS, Kirsh IE, Keane AT 
Radiologic and Clinical Assessment of Broad-Spectrum Antibiotic Therapy in Crohn's Disease. Moss AA, Carbone JV, 














































































Kressel HY 

Association of Squamous Cell Carcinoma of the Head and Neck with Cancer of the Esophagus. Goldstein HM, 
Zornoza J 

Cystic ween of the Pancreas: New Angiographic and Ultrasonographic Findings. Freeny PC, Weinstein CJ, Taft 
DA, Allen FH 


Lymphangiographic Changes after Radiation Therapy. Jonsson K, Libshitz Hl, Osborne BM 
High-Dose Renal Pharmacoangiography in the Assessment of Hypovascular Renal Neoplasms. Chuang VP, Fried AM 
Optimal Technique of Renal Arteriography in Living Renal Transplant Donors. Strauser GD, Stables DP, Weil R III 


Complications in Expanded Polytetrafluoroethylene Arteriovenous Grafts: An Angiographic Study. Lemaitre P, 
O'Regan S, Herba M, Kaye M 


Complication Rate with Supine Phlebography. Coe! MN, Dodge W 


Flow-directed Balloon Catheterization for Aortofemoral Arteriography Using the Axillary Artery Approach. Buonocore 
E, Lynch TP F 


A New Noninvasive Approach to Peripheral Vascular Disease: Thallium-201 Leg Scans. Siegel ME, Siemsen JK 


Computed Tomography in the Detection of Retroperitoneal Hemorrhage after Translumber Aortography. Bergman AB, 
Neiman HL  . 


Detection of Neoplastic Involvement of the Mesentery and Omentum by Computed Tomography. Levitt RG, Sagel SS, 
Stanley RJ 


Computed Tomography of Necrotic Hepatic Metastases. Wooten WB, Bernardino ME, Goldstein HM 


CT Diagnosis of Tumor Thrombosis of the Renal Vein and Inferior Vena Cava. Marks WM, Korobkin M, Callen PW, 
Kaiser JA 


Diminished Radiopacity of Contrast Material: A Urographic Sign of Ureteral Calculus. Korobkin M, Jacobs RP, Clark 
RE, Minagi H 

New Observations in Renal Transplants Using Ultrasound. Conrad MR, Dickerman R, Love IL, Curry T, Peters P, Hull A, 
Lerman M, Helderman H 

Calcified Bodies in Popliteal Cysts: A Characteristic Radiographic Appearance. Goldberg RP, Genant HK 


Complications of Catheter Cerebral Arteriography: Analysis of 5,000 Procedures. I. Criteria and Incidence. Mani RL, 
Eisenberg RL, McDonald EJ Jr, Pollock JA, Mani JR 


Complications of Catheter Cerebral Arteriography: Analysis of 5,000 Procedures. Il. Relation of Complication Rates to 
linical and Arteriographic Diagnoses. Mani RL, Eisenberg RL 


Complications of Catheter Cerebral Arteriography: Analysis of 5,000 Procedures. IIl. Assessment for Arteries Injected, 
Contrast Medium Used, Duration of Procedure, and Age of Patient. Mani RL, Eisenberg RL 


Coronal Computed Tomography: Indications and Accuracy. Mass S, Norman D, Newton TH 
CT Contrast Enhancement in Cerebral Infarction. Norton GA, Kishore PRS, Lin J 


CASE REPORTS 
Streptococcus bovis Septicemia as a Clue to Colon Neoplasms in Two Cases. Smith TR, Friedman SN, Adler H 


Bile Leak into a Hepatic Abscess in a Liver Transplant: Demonstration with **"Tc-Diethyl-Iminodiacetic Acid. 
Klingensmith WC IIl, Koep LJ, Fritzberg AR 


Legionnaires Disease. Reed JC, McLelland R, Nelson P 

Ultrasound Diagnosis of Hydatid Disease (Echinococcosis) in Two Cases. Babcock DS, Kaufman L, Cosnow | 
Diffuse Lymphatic Dysplasia with Hepatic Oil Embolism. Tatezawa T, Akisada M 

Free-floating Calculi in the Pericardial Cavity. Littleton JT,.Cady JB 

Focal Perfusion Defect Caused by Sequestration in Two Cases. Van Aman ME, Lloyd TV, Johnson JC 
Complications from Intraarterial Lidocaine in Upper Extremity Arteriography. Chuang VP, Widrich WC 
Ultrasonic Visualization of a Cervical Cord Cystic Astrocytoma. Reid MH 

Huge Laparotomy Pad Granuloma Simulating a Gastric Wall Tumor. Carsky EW, Haswell DM 

Enlargement of the Intervertebral Foramina: An Unusual Cause. Patel DV, Ferguson L, Schey WL 


Chlamydia trachomatis: A Cause of an Infantile Pneumonia Syndrome. Stickney RH, Bjelland JC, Capp MP, Harrison 
RR, Hansen R - 


TECHNICAL NOTES 
Radiography of LeVeen Type Peritoneovenous Shunts. Freiman DB, Ring EJ, Oleaga JA, Rosato EF 
Pathologic Index for Arrangement of Teaching File. Daffner RH 


Progress in Radiology: Total Body Opacification. Griscom NT 


Editorial: Rare Earth Screens and Silver. 946 Book Reviews 
Wilson RA 950 News 
Letters 929 ARRS 1979 Meeting Summary 
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Revitalize 
our Tired 
AI 8552 
Equipment. 


Add a Machlett Cesium lodide Image 
intensifying System 


e IRIS 100 TV Viewing & 100mm 
Spotfilming 


e DYNAVISION TV Viewing 
e DYNAVIEW Optical Viewing 


Superior performance at the right price. 
Ask your x-ray dealer for complete 
information or contact: 


Machlett Laboratories, Incorporated 
1063 Hope Street 

Stamford, Connecticut 06907 

(203) 348-7511 
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Hysterosalpingogram with Salpix Contrast Medium. 24-F cur postinjection x-ray of same patient. 
With Salpix as your contrast medium, your gynecologic pa- 


now you see it now you dont 
tient needn't undergo the 24-hour postinjection x-ray msua ly 


CONTRAST MED'UM 
required with iodized oils. Water-soluble Salpix leaves viru- Salpix 





ally no irritating radiopaque residue to procuce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sac. cc contains: 
EA j : x sodium acetrizoate 0.53 g and 


polvvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography inclede the 
presence of severe vaginal or cervical infections, existing or recem pelhwc 
infection, marked cervical erosion or endocervicitis, and pregnancy. “he pw- 
cedure is contraindicated during the immediate pre- or post-menstrueal phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin tast 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORmTION 1360 





ORTHO PHARMACEUTICAL CORPORATION * RAR_TAN, NEW JERSEY 08869 


THIS BOOK TELLS 
A LOT ABOUT US . WITHOUT ONCE 
MENTIONING OUR NAME 


OROUR PRODUCTS 


The name of this volume is Certificate of 
Need: An Expanding Regulatory Concept. 
Not once in its 944 pages does the name 
Pfizer appear. 

Yet, despite this, we are proud to 
offer this book to several hundred 
people in the health care field, with our 
compliments, as part of an important, new 
Pfizer program called the Certificate of 
Need Assistance Program. 


A Total CON. Assistance Program 


Pfizer’s C.O.N. Assistance Program is 
designed to aid you in the increasingly 
regulated climate in which medicine 
now operates. As one of the health care 
industry’s leaders for 129 years, Pfizer 
feels a responsibility not only to provide 
quality products but also to join the 
medical community in its current search 
for effective ways to comply with these 
regulations. Typical of these require- 
ments is the Certificate of Need, or C.O.N., 
which is required in most cases where 
federal funding is involved in paying for 
major equipment or plant expansion. 


Toll-free CON. Assistance Service 


Applying for the C.O.N. can be a com- 
plicated process— sometimes confusing, 








always time-consuming. The Pfizer 
C.O.N. Assistance Program can help. 
The two main components of this pro- 
gram are the book, Certificate of Need: 
An Expanding Regulatory Concept, and 


the toll-free C.O.N. Telephone Service to 


answer questions about the cost effec- 
tiveness of diagnostic equipment, as 
well as how this information relates to 
C.O.N. requirements. 

To use our C.O.N. Telephone Ser- 
vice just phone 800-221-4688, from 
9 a.m.-5 p.m. Monday through Friday. 
(In New York State, please call 212-573- 
2030, collect.) 


Complimentary Books to 
Administrators and Radiologists 


Many hospital administrators have al- 
ready received copies of the book. We 
have also offered it to chief radiologists 
throughout the country and to certain 
other medical and administrative per- 


sonnel who are involved in the purchase 


of diagnostic equipment. 

(Incidentally, if you have not per- 
sonally received Certificate of Need: An 
Expanding Regulatory Concept, and you 
take part in major purchasing as a hos- 
pital executive or radiologist, you are 
welcome to a ane copy. To 
receive it, just send us your request on 


your official letterhead.) 


SITA? 


The book, as its title suggests, is a 
comprehensive, state-by-state compila- 
tion of current C.O.N. requirements. We 
feel that it makes a substantial contribu- 
tion to understanding this very complex 
subject. And it is a subject in which we 
feel a special responsibility, since CT 
Scanners usually require this document. 


Full Range of 
Pfizer Radiological Services 


Now that we have told you how we're 
making it easier for you to meet the reg- 
ulatory requirements for buying diagnos- 
tic equipment, we'd like to tell you why 
you should want to. 

There's an expert specially qualified 
to do just that: the Pfizer Medical Sys- 
tems or Radiologic Sciences Technical 
Representative. 

He'll give you useful, specific in- 
formation on the one subject that isn't 
included in the C.O.N. Assistance Pro- 
gram. 

Our Products. 


Pfizer Inc. 
235 East 42nd St. 
New York, NY. 10017 





Advancing the 


Science of Therapeutics 


and Diagnostics. 


--« Complimentary books to 
Administrators and Radiolog 
Please send requests on official letterhea 


Mr. Grant W. Denison, Jr. 
Director of Planning 

Pfizer Pharmaceuticals and 
Diagnostic Products 

235 East 42nd St. 





clear clean colon 


XPrep Liquid 





(standardized extract of senna fruit) 





versatile bowel evacuant for diagnostic procedures 





Versatile in indications Versatile in administration 
May be used prior to: May 5e used: 


G.I. radiography Alone. in a single dose 


Urologic radiography Alors, in divided doses, particularly in elderly or 
z : debilitated patients 


‘With edjunctive use of citrate of magnesia, laxative 
'suppositcries and enemas, as required 


As part of other regimens, such as hydretion 


























Colonoscopy = 
Sigmoidoscopy 
Other diagnostic bowel procedures 





























X-PREP Liquid is formulated specifically for effective bowel 2vacuation prior to diagnostic procedures. 

It induces peristalsis through virtually colon-specific action. X-PREP Liquid has been found effective in 
cleansing the colon for diagnostic evaluation in 95% of 749 pat ents prepared for barium enemas, intrave- 
nous pyelography, or colonoscopy.* Its pleasant taste meets with high patient acceptance, and its ease 

of administration is appreciated by the patient and nursing saft 


Supplied: X-PREP Liquid (standardized extract of senna fruit) in 22 fl. oz. bottles ‘alcohol 7% by volume). X-PREP Powder (standardized 

senna concentrate) in 34 oz. containers. Now Available: X-PREP™ Bowel Evacuaat Kit. Each kit contains: two SENOKOT® S Tablsts (standardized 
senna concentrate and dioctyl sodium sulfosuccinate), one bottle of X-PREP* Liqe d 22 fl. oz., and one RECTOLAX™ Suppository (bisacodyl 

10 mg), plus easy-to-follow patient instructions for hydration, clear liquid diet, and & e correct time sequence of administering the above axatives. 

* Bibliography available upon request. 


Colonoscope, courtesy of Olympus Gray Pharmaceutical Co. Affilate 
The Purdue Frederick Company 
© Copyright 1978, Gray Pharmaceutical Co. *o^walk, CT 06856 
A9047 194578 


*Data on file, Procter & Gamble 
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Symptomatic Paget's Disease of Bone. 


Until now, your findings helped identify 
over 90% of all diagnosed Paget’s patients. 


But limited treatment options 
discouraged therapy. 


Now, those findings can be 


the first step in the use of an 
effective new therapy. 
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from Procter & Gamble 


DIDRONEL 


E TIDRONATE DISODIUM 


The first oral agent 


200 MG TABLETS 


that suppresses symptomatic 
Paget's disease of bone 


enterocolitis because increased frequency of bowel move- 
ments and diarrhea is seen in some patients when 
DIDRONEL is administered at a dose of 20 mg/kg/day and 
may be increased occasionally at lower doses 


2. Pregnancy: There is no experience in pregnant women 
given DIDRONEL. DIDRONEL should be used only 

when clearly needed in women who are or may become 
pregnant 


3. Nursing Mothers: |t is not known whether this drug is 
excreted in human milk. As a general rule, nursing should 
not be undertaken while the patient is on a drug since 
many drugs are excreted in human milk 


4. Pediatric Use: No data support the use of DIDRONEL 
in children 


ADVERSE REACTIONS: increased or recurrent bone pain 
at existing Pagetic sites and/or the appearance of pain at 
sites previously asymptomatic has been reported. At the 
recommended dose (5 mg/kg/day) 1 out of 10 patients 
reported the phenomena, at higher doses the figure rose 
to 2 out of 10. In placebo-treated patients, the occurrence 
was 1 out of 15. In DIDRONEL-treated patients, the pain 
resolved while therapy was continued in some patients but 
persisted for several months in others 


Fractures are recognized as a common feature in patients 
with Paget's disease. The risk of fracture may be increased 


..Retards the disease 


...Relieves signs and symptoms 
in many patients 


...,Promotes sustained 
bosttherapy remission 


...Bone-specific 
pharmacologic action 


when DIDRONEL is taken at a dose level of 20 mg xe*day 
in excess of 3 months. This risk may be greater in paments 
with extensive and severe disease. a history of mul'ip e 
fractures, and/or rapidly advancing osteolytic lesi5ns. It is 
recommended that the drug be discontinued when frac- 
tures occur and that therapy not be reinstated unti fracture 
healing is complete 

Gastrointestinal complaints such as diarrhea, loose kwel 
movement, and nausea are increased in some petiarits 
when DIDRONEL is administered at doses greater than 

5 mg/kg/day. The incidence is about 1 out of 15 in both 
placebo-treated patients and in patients on DIDRIN=_., 

5 mg/kg/day. The incidence rises to approximately 2 Dut of 


10 in patients treated with DIDRONEL at the dose cf '0 mg/ 


kg/day 

DOSAGE AND ADMINISTRATION: Initial Treatmen- 
Guidelines: The recommended initial dose of DIGRCNEL 
for most patients is 5 mg/kg/body weight/day, notto 
exceed a period of six months. Doses above 10 mg/kg 
should be reserved for use when there is an Overr Cir 3 
requirement for suppression of increased bone- tui nower 
associated with Paget's disease or when the patiert =- 
quires more prompt reduction of elevated cardiac cu?2ut 
Treatment with doses above 10 mg/kg/day should be 
approached cautiously and should not exceed thees 
months duration. Doses in excess of 20 mg/kg/day ae not 
recommended 


DIDRONEL should be administered as a singla, oral dose, 
two hours before eating. It may be giver with muit juice or 
water. Food, particularly materials high n calc um con- 
tent such as milk, in the stomach or upper por ions of the 
small intestine may reduce absorption Therefore, eating 
should be avoided for two hours before and ater drug 
administration 


Serum phosphate elevations have beer observed when 
DIDRONEL is administered at daily doses of 1) mg/kg 
body weight/day or above and occasionally at 5 mg/kg/ 
day This has not been found to be an indication ‘or discon- 
tinuing therapy 


Retreatment Guidelines: Retreatment should be under- 
teken only after a drug-free period of at east three months 
and after it is evident that reactivation ot the disease has 
occurred. In no case should duration cf retrea™nent exceed 
the maximum duration of the initial treatment. 


How Supplied: DIDRONEL is supplied as a rectangular 
white tablet containing 200 mg of etidronate dsodium 
The tablets are packaged in bottles of 250 


For additional information, 
write Procter & Gambie, 





Professional Services, A Product of 
P.O. Box 85507, Proccer & Gamble 
Cincinnati, Ohio 45201, Research 


or call (513) 977-5547. 


Fleet BariumEnemaPrep Kits: 
Make us your 








first choice for fewer retakes. 


The greatest defect in colon examinations is in 
the preparation of the colon.' 

Fleet® Barium Enema Prep Kits systematize 
and improve colon prepping because they con- 
form to the recommended method which pro- 
vides a combination of diet, hydration and 
proven laxation which stimulates the large and 
small intestines.* The result? Cleaner colons, 
clearer x-rays and fewer retakes. 

All Fleet Prep Kits offer three laxative 
steps: 112 oz. of Fleet" Phosphoz Soda 
followed by four Fleet® Bisacodyl tablets, 
plus a final cleansing 
step. Prep Kit 1 


t 


pc Nr giv 


offers Fleet® Bisacodyl suppository. Prep Kit 2 
offers a large-volume disposable Fleet® Bagen- 
ema. And Prep Kit 3 offers our new Fleet* Bisa- 
codyl enema. And all three Prep Kits have easy- 
to-follow instructions with a choice of flexible 
time-tables to fit your schedule. 

With Fleet Barium Enema Prep Kits, you'll be 
Sure of convenient, depend- 
__ able, effective colon prep- 

We ping every time. And that's 
reason enough to make 

We Fleet Prep Kits your 
first choice for fewer 
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"Fleet Barium Enema Prep Kits 
— for cieaner colons, clearer x-rays and fewer retakes. 


| Fleet C.B. Fleet Co., Inc. 
Lynchburg: Va. 24505 


1Dr. R.E. Miller, Ad Hoc Committee on Detection 

of Cancer of the Colon, Detection of Colon Lesions, 
American College of Radiology, (Chicago, Ill., 1973) p. 76. 
2Dr. WR. Eyler, Ibid. pp. 203, 204. 
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Angiography and CT scanning. 


Diagnosis: 

Posterior Irfe dor Cerebellar Artery Aneurysm 

Clinical Dat 

95 year dd woman with diplopia, increasing right-sided weakness 
and hype acoasis in the left ear of 18 months duration. 

CT Scan: 

A midline ass is noted in the posterior fossa. The mass is partially 
calcified end«e^hanced slightly after contrast infusion. On the basis 
of this scan it i: impossible to determine if this lesion is intra cr extra- 
axial in locatr. 

Left Verteorai ^rteriogram: 

A large aneur”sm arising from the proximal posterior inferor cer- 
ebellar arery = shown. 


The arteri;erem and the CT scan reproductions are both reduced 
to 79% of thei original size. 





Each has its own special diagnostic advantages 
in this era of expanding imaging technology. 


Angiography and 





For diagnostic specificity. 


While CT has proved to be a highly sensitive diagnostic tech- 
nique, in many cases angiography is necessary to make a 
specific diagnosis. And, no matter what your angiographic 
applications are, Elema-Schonander has a sheet-film chang- 
er to meet your requirements. 


AOT-S Models: Six exp/sec, 30-film capacity AOT-S Models 
are available to accommodate either 35cm x 35cm (14" x 
14") or 24cm x 30cm sheet-film sizes. 


PUCK Models: Three exp/sec, 20-film capacity PUCK 
Models, which handle the same sheet-film sizes, are avail- 
able for applications in which increased mobility, compact- 
ness and magnification are important considerations. 


Both AOT-S and PUCK sheet-film changers have Elema- 
Schonander’s CFRP (carbon-fiber reinforced plastic) front 
compression plate for low x-ray attenuation with intimate 
screen/film contact. Both are punch card controlled for ac- 
curacy and convenience. Both can be used for single plane, 
or biplane simultaneous or alternating sequences. 


Call or write for brochures describing the AOT-S and PUCK 
sheet-film changers. Elema-Schonander, Inc., 699 Lively 
Bivd., Elk Grove Village, IL 60007. (312) 593-6770. 


78211 





Elema-Schonander. 





PUCK Sheet-film Changer 


AOT-S Shee-film: Changer 


Pii. adm! 
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elema-schonc der 





A New Study Confirms... 


THE Ro 


MAMMOGRAPHIC 


SYSTEM INCREASES 





DIAGNOSTIC 
ACCURACY 


Take a good look at the chart. You'll see 
the remarkable results of a study published by 
Dr. Edward A. Sickles, making a Clinical 
comparison of 133 patients who received both 
conventional mammography and RSI Mag- 
nification Mammography. The results were 
confirmed with pathological diagnosis.* 

This new study confirms just how accurate 
RSI Mammography really is. In fact, Dr. 
Sickles wrote in 1977, that magnification 
mammograms are “...clearly superior both 
quantitatively and qualitatively to conven- 
tional contact mammograms.”' 





Diagnostic Accuracy in 

Mammographic Examinations? 

Clinical Data of Edward A. Sickles, M.D. 
Assistant Professor of Radiology, University 
of California, San Francisco 

Clinical Comparison of 133 Cases 


CONVENTIONAL 
MAMMOGRAPHY 


41 BENIGN 


72 EQUIVOCAL 


20 MALIGNANT 


RSI. 
MAMMOGRAPHY 


32 BENIGN* 


6 EQUIVOCAL 


3 MALIGNANT 


32 BENIGN 


18 EQUIVOCAL 


22 MALIGNANT 


20 MALIGNANT 


One case reported as benign with RSI 
Mammography was determined to be 
malignant on biopsy. 





Out of 41 cases diegnosed as benign 
with conventional mammography, RSI 
Mammography determined that 3 of these 
cases were, in fact. malignant. In addition, 
with conventional mammography alone, 72 
cases were diagnosec as equivocal and direct 
magnification mammcgraphy (RSI System) 
was able to differentiate these as: 22 malig- 
nant, 32 benign, and cnly 18 remained 
equivocal. This revealing clinical comparison 
clearly shows that RS Magnification Mam- 
mography increases the certainty in diag- 
nosis, decreases thetme between examina- 
tion and confirmatior, and may even reduce 
the need for biopsv. 

In a radiologic symposium presented in 
New York City, Dr. SicHes remarked, “...in 
dealing with difficult ceses, we considerably 
improved our diagnos3c accuracy [with RSI 
Magnification Manamcgraphy].”2 

These more accura'e diagnoses are the 
direct result of the capability of the RSI Mam- 
mography's System tc give you— 

* Clearer definition c* mass borders 

* Improved image sharpness and resolution 

* Resolution of malignant microcalcifications 
often not discernibie Dy conventional mam- 
mography 

* Delineation of trabecular patterns 

The RSI Mammography System offers high- 
detail resolution in th àmagnification mode 
as well as the conventonal contact mode. The 
superior image which results from the excep- 
tionally uniform focal spot provides a new 
level of confidence ir fe detection of breast 
cancer. 

For more detailed formation on the RSI 
Mammographic System and a reprint of the 
study published by Sickles et al in 1977, 
please write or call, Rediologic Sciences Inc., 
a subsidiary of Pfizer Inc., 235 East 42nd St., 
New York, N.Y. 10017 @12) 573-7941. 


References: 1. Sickles, E.A. Dwi, K.; Genant, H.K.: Radiology 
125:69-76, October 1977. 2. 3:czies, E.A.: Microfocal Spot Mag- 
nification Mammography. ?rssented at a Symposium, New York 
City, June 1, 1978. 


THE RSI MAMMOGRAPHIC SYSTEM 


INCREASES 
DIAGNOSTIC 
ACCURACY 


RADIOLOGIC SCIENCES INC. GA 


A subsidiary of Pfizer Ire. New York, N.Y. 10017 





better 


The 600 Beta Series Camera 





No need to pout. This camera Easy access. Takes the pain out 
won't let you make any careless of installation and service. 
mistakes, like forgetting to pull 

the dark slide. 


Nice looking. The camera, we 
mean. 


How do you name the heir to aclassic? 
We needed a way to tell the world that our new 
generation of 600 Series cameras was part of the © 

original family of multi-format, video display 
cameras. But different. Totally redesigned for 
improved performance. But recognizably the same. 
So we picked the second letter of a classic 
alphabet — the Greek — and called it the Beta 
camera. It's second, but not second best. In fact, 
it's better. 

Better than the camera that established the 
concept of multiple image hard copy on 8" x 10” 
x-ray film? (And has the patent to prove it.) That 
has sold more units in this country and abroad 
than any of its numerous imitators? Hard to believe 
.. . hard to achieve. But true. 

Better operating, for one thing. Single-handed 
front loading. Film cassette and dark slide interlocks 


that keep yau from taking a picture when you 
shouldn't Zutomatic Reset when a new film is 
loaded so you operate the camera almost without 
thinking. | 

We still oer the proven formats. And all the 
proven features, like flash card data entry, spot 
meter exposure system and footswitch remote 
operation. Our components will always be the finest 
available, including a new, high performance 
video modir, Schneider lens and CMOS 
electronics. 

This all pays off where it counts — in image 
quality. Anc when you see our images, you'll know 
for sure thar Beta's not only better. It's best. 

For more information, call collect or write: 

Dunn instruments, Inc., 544 Second Street, 
San Francisco, CA 94107, (415) 957-1600 


Dunninstruments 
The 600 
Beta Series 
Camera 








single-handed front loading. 
Lets you install the Beta 
anywhere you like and load it on 
the run. 


breeze. 


Ho hum. Simplified front panel 
controls make picture-taking 3 


Where Beta's best — superb 
clinical images in any format, 
positive or negative. 


American Journal of Roentgenology Guidelines 


Address manuscripts and correspondence to the Editorial Office, 403 Pacific National Bank Building, 4545 15th Avenue N.E., 
Seattle, Washington 98105; telephone (206)633-2754. 


Publication Policy 


The Journal publishes original and timely contributions to the advancement of radiologic diagnosis and treatment. Although the 
content is predominantly clinical, laboratory investigations are accepted when their relevance to clinical practice is demonstrable. 
Authors should indicate if informed consent was obtained. Decisions on manuscripts are based on the opinions of at least two outside 
reviewers. Statements within an article are the responsibility of the authors and not the Journal or its publisher. Reviewers receive 
manuscripts without title pages to protect the identity of authors and to ensure an unbiased review; names of reviewers, in turn, are 
never revealed to authors. 

It is understood that material submitted has not been published and is not currently submitted elsewhere. Portions of the data or 
illustrations from previously published works may be included if permission release forms accompany the manuscript and such 
material is clearly credited in the text. Prior publication of abstracts will not prejudice publication of the complete study. 


Copyright Information 


In accordance with Journal implementation of the new U.S. Copyright Law, authors must release first and subsidiary rights to their 
manuscript at submission. A dated cover letter, containing signatures of all authors, should state: "We, the authors, assign first and 
subsidiary rights to the American Roentgen Ray Society in the event that our manuscript (title) is published by AJR.” The Journal, in 
turn, grants authors the right to use portions of their manuscript, without charge, in books or articles of which they are authors or 
editors. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, including references, tables, and figure legends. Tables, footnotes, and 
figure legends should be on separate sheets, and a separate title page should be provided. In addition to the original typewritten copy, 
a duplicate copy complete with figures, tables, and references is required. Authors' names should be on title page only and should not 
be on figures so that author anonymity can be maintained during the review process. 

Figures should be submitted as 13 x 18 cm glossy prints, untrimmed and unmounted. Labels and arrows must be of professional 
quality and should be removable from the prints. Each figure should be numbered to correspond with figure legends, and the top 
should be indicated. Specific permission for publication of facial photographs of patients is required. Line illustrations and graphs 
should be drawn in black ink on white background. 

References should be cited in the text by number (e.g., [3, 4]). The bibliography should be arranged in the numerical order that 
references are cited in the text and typed double-spaced throughout. Data for each reference should be arranged according to the 
uniform style on bibliographic citations adopted by many biomedical journals. Provide all authors' names and inclusive pages. 
Abbreviations for titles of medical periodicals should conform to those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda BE: Hypotonic roentgenography with glucagon. Am J Roentgenol 121:264- 
274, 1974 
2. Boijsen E: Superior mesenteric angiography, in Angiography, edited by Abrams H, Boston, Little, Brown, 1971, pp 1091-1119 


Organization 


Title page. Titles should be brief and specific. Include addresses for each author and acknowledgment of grant support when 
appropriate. 

Abstract. A description of the purpose, methods, results and conclusions of the study is required. 

Introduction. Clearly state the purpose of the investigation including necessary background facts. 

Materials and methods. Decribe the protocol clearly. Use standard abbreviations as presented in the Council of Biology Editors 
Style Manual , 3d ed. Metric measurements should be used throughout. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and importance to the observations. If hypotheses and speculation are included, 
they must be labeled as such. When results differ from those of previous investigators, an attempt should be made to explain the 
discrepancy. 

References. Only include references which provide adequate background and present fairly any opposing evidence and concepts. 
Accuracy of reference data is the responsibility of the author. 

Legends. Legends should be brief but should provide sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they present unusual experiences that are medically important and educational. 
Clarity and brevity are essential. After preliminary screening by an editor to determine whether the requirement of medical significance 
has been met, qualifying papers will undergo the same peer review as major papers. 

Technical notes. Brief descriptions of new techniques or significant modifications of older ones which are directly applicable to 
clinical practice will be accepted. 

Letters to the Editor. Letters are subject to editing and condensation. Criticism of published articles should be objective and 
constructive. Letters may also discuss matters of general interest to radiologists. 


Prospective Comparison of Ultrasound and Computed Tomography in the 
Evaluation of Gynecologic Pelvic Masses 


JAMES W. WALSH," 2 ARTHUR T. ROSENFIELD,' C. CARL JAFFE,’ PETER E. SCHWARTZ,? JOSEPH SIMEONE,' 
ALAN G. DEMBNER,!' AND K. L W. "AYLOR' 


A prospective evaluation of computed tomography and 
ultrasound was performed on 24 consecutive patients with 
suspected pelvic masses. Of the 24 patients, 22 had subse- 
quent surgical identification of abnormalities; two were con- 
sidered normal on clinical follow-up. Ultrasound provided 
important clinical information in 17 of 24 patients; CT in 15 of 
24 patients. There were three false negative examinations 
with each method and no false positives. Differentiation be- 
tween benign and malignant disease could not be made in 
four of 24 patients by ultrasound and five of 24 patients by CT. 
Because both imaging techniques depict similar pathology 
and use similar diagnostic criteria, the two methods tend not 
to be complementary. 


Traditionally the preoperative radiologic evaluation of 
patients suspected of having a pelvic malignancy is 
limited to barium enema examination and excretory 
urography in search of mass effect on the bowel lumen 
or the urinary tract. Pelvic pneumography which may 
show the lesion directly is not commonly used. Ultra- 
sound and computed tomography (CT) also permit direct 
evaluation of the lesion. This paper compares the useful- 
ness and diagnostic accuracy of gray scale ultrasound 
and CT used prospectively in 17 women with pelvic 
lesions of undetermined etiology and in seven patients 
with known pelvic malignancies, prior to "second look" 
surgery. Several reports indicate the diagnostic accuracy 
of ultrasound in the evaluation of pelvic masses [1-3]. To 
our knowledge, only two studies report the use of CT in 
the definition and delineation of gynecologic pelvic 
masses [4, 5]. We are not aware of any previous studies 
in which both methods were prospectively applied to a 
group of patients with a wide variety of surgically proven 
lesions. 


Subjects and Methods 


A group of 24 consecutive female patients thought clinically 
to have a pelvic mass was prospectively studied by both ultra- 
sound and computed tomography. These imaging procedures 
were completed within a 3 day period in most patients. Of the 
24 patients, 22 had surgical or biopsy confirmation of their 
disease within 7 days after the imaging studies. Two patients 
with normal ultrasound and CT scans had normal clinical 
follow-up for 5 months. Each preoperative study was evaluated 
independently without the knowledge of other radiographic 
procedures or of the specific site of disease on pelvic examina- 
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tion. Interpre-ation from Polaroid film (ultrasound) or film copy 
(CT) was perfermed on the day of examination by the radiologist 
who monitored the study. 

All CT examinations were performed on the Pfizer O200FS 
ACTA Scarner. The scan duration was 18 sec and the images 
were displayed on a 320 x 320 matrix and recorded on film. 
Patients were administered 1 mg of intravenous glucagon to 
limit bowel peristalsis, 400 ml of 4% Gastrografin to outline the 
small bowel, and 50-100 ml of intravenous Renografin 60% to 
outline the urinary tract. Then routine 13-mm-thick sections 
were taken af 2 cm intervals between centers of sections from 
the level of the kidneys to below the level of the symohysis 
pubis. The liver was not routinely studied. 

Gray sca e ultrasound examinations were performed w th the 
Searle PhoSanic, Picker EDC, or Picker 80L equipment, at a 
transducer frequency of 2.25 or 3.5 MHz depending upon the 
patient’s size The pelvis was routinely scanned with the full 
bladder technique in transverse and sagittal sections at 1 cm 
intervals. Trarsverse and sagittal sections of the liver and prone 
or decubitus sections of each kidney were also performed. 

The postzcsrative pathologic diagnosis was correlated with 
the official peoperative ultrasound and CT diagnosis ir each 
patient and the results scored. Studies were consicerec diag- 
nostic when tne imaging technique resulted in a specific histo- 
logic diagnoss or when a malignant tumor and its orgen site 
were correctly identified. The examination was considered con- 
tributory wnen a combination of the tissue consistency and 
correct orcar, or malignant tumor without organ site, was 
detected. The procedure was considered nonspecific when the 
consistency o: a pelvic mass was demonstrated, but the specific 
histologic nawre or organ site could not be stated. A false 
negative was scored when the lesion was not detected. A false 
positive was scored when predicted pathology was not present 


at surgery. 


Results 


The patho ogic diagnoses and diagnostic value of the 
data are classified in table 1. This study includes 22 
abnormal amd two normal studies. No false positives 
occurred. 


Ovarian Tumors 


Six patisrts had primary ovarian neoplasms. Malig- 
nancies included adenocarcinoma, cystadenocarci- 
noma, anc an endodermal sinus tumor. One patient had 
bilateral ovarian cystadenomas. Ultrasound was diag- 
nostic in five of the six cases of ovarian neoplasm and 
contributory in one. CT was diagnostic in one case, 
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contributory in three, and nonspecific in two. Careful 
comparison of ultrasound and CT images showed almost 
identical gross morphology of the lesions. Solid and 
cystic areas and septations could be comparatively de- 


TABLE 1 
Types of Pelvic Masses versus Diagnostic Accuracy 





Diagnos- Contribu- Nonspe- False False 
tic tory cific Negative Positive 





Ovarian neoplasm: 





Benign: 
fh a ere ee whos 1 
Ultrasound ...... 1 
Malignant: 
o; DONIA VEFET 1 2 2 
Ultrasound ...... 4 1 
Recurrent cancer of 
ovary 
EE ERE oue SERA 3 Pi T 2 
Ultrasound ........ 3 Tp 1 1 
Ovarian cysts: 
EE IT IESE dem Ed 1 
Ultrasound ........ pad See 1 
Uterine fibroid: 
i eee eee 1 1 2 
Ultrasound ........ 1 1 2 
Cancer endometrium: 
d STETIT 1 1 
Ultrasound ........ 
Cancer cervix: 
27 ER ere ae 1 1 
Ultrasound ........ 2 
Recurrent cancer of 
cervix: 
DE usos pa 1 1 
Ultrasound ........ 2 
Normal: 
SH eee X pb 4 2 
Ultrasound ........ 2 
Totals 
DE oueuvirakes 9 6 6 3 0 
Ultrasound .. 13 4 4 3 





picted (fig. 1). The neoplasms were predominantly solid 
with small cystic components in three cases, predomi- 
nantly cystic in two cases, and solid with a necrotic 
central cavity in one case (fig. 2). Hydronephrosis was 
present by ultrasound in two patients, one of whom was 
also identified by CT. Gross ascites was demonstrated in 
one patient by both methods and minimal ascites in 
another patient by ultrasound. Paraaortic adenopathy 
was correctly identified by CT in one patient and not 
detected in one patient by both methods. No hepatic 
metastases were noted by either method in each of the 
six patients. 

Recurrent carcinoma of the ovary was correctly diag- 
nosed in three of five cases by both methods. In one 
patient with normal CT, ultrasound suggested tumor 
involvement of matted bowel behind the uterus. This 
patient had metastatic tumor involving the serosa of the 
small and large bowel in the pelvis. In one patient a 2 x 
3 cm small bowel serosal deposit was not detected by 
either method. 


Uterine Tumors 


Four patients with uterine fibroids presented unex- 
pected difficulties. Both imaging procedures were diag- 
nostic in only one patient. In two patients the abnormality 
could not be clearly localized to the uterus or ovary. In 
the fourth patient the complex solid and cystic lesion 
was so large that an ovarian neoplasm was simulated 
(fig. 3). 

A retrospective comparison of the CT and ultrasound 
appearance of uterine fibroids revealed a distinct differ- 
ence in their patterns. On ultrasound three patients 
showed the typical disrupted internal uterine architec- 
ture with focal areas of increased or decreased echoge- 
nicity. CT scans in two of these cases demonstrated a 
uniformly solid uterine consistency (fig. 4). In only one 
patient did CT show focal zones of decreased attenua- 
tion in the uterus. Visualization of fibroid calcification by 
CT was helpful in only one patient. 





8 


Fig. 1.— Bilateral cystadenomas of ovary. A, Longitudinal ultrasound scan through left true pelvis revealing mass consisting of multiple thin cysts (C) 
with septa. There is no solid component in tumor. (B = bladder.) B, CT scan showing multiple cysts (C) separated by septa in retrovesical region. 
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Fig. 2.— Adenocarcinoma of left ovary. A, Transverse ultrasound scan through true pelws showing tumor mass with necrotic center (T) and solid 
component (S) invading left side of bladder (B). Part of mass is behind uterus (U). B, C^ scam through true pelvis showing tumor mass with low density 
center (T) behind uterus (U). Solid component (S) of tumor invades left posterior bladder (3 















Fig. 3.—Uterine fibroid. A, Longitudinal ultrasound scan through 
middie true pelvis showing enlargement of uterus with irregular low 
level echoes throughout visualized uterine cavity (F) consistent with 
a fibroid uterus. (B = bladder.) B, Transverse ultrasound scan 
through true pelvis 5 cm above symphysis pubis revealing fibroid 
uterus (F) with inhomogenous echo pattern indenting left superior 
portion of bladder (B). C, CT scan superior to bladder showing 
enlargement of uterus (F) with central low density region (arrow- 
head). 
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Fig. 4.—Uterine fibroid. A, Transverse ultrasound scan through bladder (B) and uterus showing zone of decreased echogenicity (F) with poor 
transmission of ultrasound beam in uterus consistent with fibroid. Note that uterus is lobulated. B, CT scan through true pelvis showing lobulated 
fibroid uterus (F) with uniform soft-tissue density behind bladder (B). 












Fig. 5.—Hematometra secondary to carcinoma of endometrium. A, 
Longitudinal ultrasound scan through bladder (B) showing enlarged 
and fluid-filled uterus (H). Uterine walls are irregular and a few 
scattered echoes are present in cavity. B, Transverse ultrasound scan 
through true pelvis revealing enlarged uterine cavity filled with 
liquified blood (H) posterior to bladder (B). C, CT scan of true pelvis 
demonstrating bladder (B) displaced to right by enlarged uterus with 
low density center (H) representing hematometra. 
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Fig. 6.— Carcinoma of cervix. A, Transverse ultrasound scan through true pelvis at leve: o* cervical canal showing enlargement of uterus (U) by solid 
mass which invades (arrowheads) bladder (B). B, CT scan through true pelvis demonstratirc enlargement of uterus (U) behind bladder (B). Invasion of 
bladder base (arrowhead) is present. Tumor nodule (arrow) is seen in right portion of bladze . 


Carcinoma of the endometrium was correctly diag- 
nosed by CT in one case. The finding consisted of a 
large solid mass with irregular necrotic center lying 
behind the bladder. Contributory ultrasound demon- 
strated a midline irregular solid pelvic mass with coexis- 
tent right hydronephrosis and minimal ascites. In a 
second patient, ultrasound and CT identified a large 
midline cystic structure with thick walls as a malignancy 
(fig. 5). At surgery, hematocolpos and hematometra were 
removed. Malignant endometrial cells lined the uterine 
cavity. 

Ultrasound was diagnostic in two patients with carci- 
noma of the cervix, whereas CT was contributory in one 
and nonspecific in the other. The morphology of the 
lesions by both methods was that of an irregular solid 
retrovesical mass in the position of the uterus. In one 
patient tumor extension into the bladder anteriorly was 
demonstrated by both studies (fig. 6). Hydronephrosis 
was identified in both patients by both methods. 

Ultrasound was falsely negative in two patients with 
recurrent cervical carcinoma. In one patient CT demon- 
strated a mass in the left iliac fossa involving the left 
iliopsoas muscle. A recurrence involving the sigmoid 
colon serosa was discovered at surgery. In one patient 
metastatic tumor involving the perirectal soft tissues, 
cervix, and posterior vaginal wall was not detected by 
either method. 

Both methods were nonspecific in one patient with 
two hemorrhagic cysts of the ovary. Two patients with 
normal imaging procedures had no evidence of pelvic 
mass on follow up clinical examination. 


Discussion 


In the preoperative diagnosis and management of 
patients with gynecologic pelvic masses, gray scale 
ultrasound or computed tomography can provide signifi- 
cant clinical data. In our series, ultrasound was diagnos- 


tic in 13 cf 24 examinations. If contributory stud es are 
included, u trasound yielded important clinical informa- 
tion in 17 o 24 patients. In comparison, CT was diagnos- 
tic in nine of 24 patients. Excluding nonspecif c and 
false negaswve exams, CT provided important clinical 
data in 15 of 24 patients. Pelvic pathology was unde- 
tected bv Doth methods in three patients, eaca with 
recurrent tumor. 

In patiems with an ovarian neoplasm, gray scale ultra- 
sound searas to have an advantage as an imaging tech- 
nique and 3s diagnostic in the majority of patients. This 
primarily results from the ability to view the pelvis rapidly 
in two planes, demonstrate the ovaries in neezrly all 
cases, and clearly separate the uterus from the adnexae. 
Ultrasound can also demonstrate small amounts of as- 
cites in the 5ouch of Douglas and the hepatorenal angle. 
Hydronepn osis is well demonstrated by both methods. 
Inability to identify normal ovaries among the other 
pelvic structures is a limitation of CT. 

CT and titrasound were equally effective in demon- 
strating recurrent ovarian carcinoma in three of five 
cases. However, because of several false negative ex- 
aminations neither method can eliminate ‘‘seconc look" 
surgery im fe management of ovarian carcinoma. Small 
deposits cf metastatic tumor on the bowel serosa or in 
the omertum are beyond the current resolution cf both 
ultrasourd and CT systems. 

In about four of 24 patients examined by ultresound 
and five cf 24 by CT, a differentiation between benign 
and malignant disease could not be made. The presence 
of hydronephrosis was a particularly valuable sign of 
malignancy with relatively small lesions, end routine 
renal imaging proved useful in this regard. Nonetheless, 
it remains extremely difficult to distinguish a solid ovar-. 
ian tumo- f. om a pedunculated fibroid by either method. 

In patiens with cervical carcinoma, ultrasound seems 
to have acvantages over CT because the easily obtained 
sagittal prcjection more adequately demonstrates the— 


v 
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anatomic relationship of the cervix to the vaginal canal 
and the body of the uterus. In this projection, changes in 
consistency, size, and organ outline are more easily 
seen. Carcinoma of the endometrium is well depicted on 
both methods. 

Recurrent cervical carcinoma was not successfully 
evaluated in this study. None of the patients in this series 
had pelvic lymphadenopathy and only two patients had 
paraaortic lymph node metastases. Thus, the imaging 
techniques were not specifically tested for this form of 
pathology. 

We conclude that at present, ultrasound is an effective 
screening technique for the presence of gynecologic 
pelvic masses and the evaluation of their consistency. 
CT provides comparable diagnostic information. Al- 
though the accuracy rate of ultrasound was slightly 
higher than CT, our numbers were too small for statisti- 
cal analysis. Because both imaging techniques depict 
similar pathology and use similar diagnostic criteria, the 


two methods tend not to be complementary for pathol- 
ogy in the true pelvis. Except for questions of tumor 
recurrence, the routine use of both techniques for a 
diagnosis of pelvic masses may not be justified. 
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Sonolucent Areas in the Placenta: Sonographic and Pathologic 
Correlation 


BEVERLY A. SPIRT,! EUGENE H. KAGAN,? AND RICHARD M. ROZANSKI' 


With the advent of gray scale ultrasonography, the internal 
structure of the placenta can be defined in great detail. 
Subchorionic sonolucent areas visualized on antepartum son- 
ograms correlate with areas of subchorionic fibrin deposition, 
hematoma, and cystic degeneration in the term placenta. 
These lesions are apparently of no clinical significance. How- 
ever, diffuse intraplacental sonolucent cystic lesions are ab- 
normal and are seen in both hydatidiform mole and hydropic 
swelling of the placenta. 


The recent advances in ultrasound imaging have made it 
possible to visualize in greater detail the internal struc- 
ture of the placenta. Differences in the echo pattern of 
the placenta at various stages of gestation have been 
described [1, 2]. In addition to these normal variations, 
we noted focal sonolucent areas within the placenta in a 
number of patients. This paper presents sonographic, 
pathologic, and clinical correlation of this finding. 


Subjects and Methods 


Ten cases of subchorionic sonolucent areas and one 
case of diffuse intraplacental sonolucent areas were 
studied with pathologic correlation. An example of hy- 
datidiform mole is also included for comparison. Ultra- 
sonography was performed with a Unirad Sonograph Il 
(GZD). The more recent studies were performed with a 
3.5 MHz transducer, 13 mm or 19 mm in diameter, and 
earlier studies with a 2.25 MHz transducer, 19 mm in 
diameter. After delivery, the placentas were examined 
grossly by both the pathologist and the sonographer. 
The placentas were serially sectioned in the vertical 
plane at 1 cm intervals in the fresh state. They were then 
fixed in 10% formalin and appropriate histologic sections 
were taken. 


Results 


We noted subchorionic sonolucent areas in about 
10%-15% of obstetric sonograms. Placentas were ob- 
tained in 10 cases in which such lesions were docu- 
mented. The pathologic findings in each case were 
similar. 

Diffuse intraplacental sonolucent lesions are uncom- 
mon. They occur in cases of hydatidiform mole and in 
hydatidiform swelling of an otherwise normal placenta. 
The placenta obtained in one case of diffuse intraplacen- 
tal sonolucent lesions, in an apparently viable preg- 
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nancy, had the pathologic changes of hydatidiform 
swelling. 


Representative Case Reports 
Case 1: Subchorionic Sonolucent Areas 


A 25-year-old woman had two previous stillbirths. Base line 
sonography requested at 23 weeks in view of this aistory, 
demonstrated multiple subchorionic sonolucent areas (fig. 1A). 
A follow-uz study at 29 weeks demonstrated a large (12 « 2 cm) 
confluert supchorionic sonolucent space (fig. 1B). The sonolu- 
cent areas appeared smaller on repeat sonography at 34 weeks 
gestationel age (fig. 1C). The pregnancy was uneventful. The 
patient went into spontaneous labor at term and delivered a 
healthy chiic. Upon gross examination of the placenta, multiple 
subchororic cysts were identified. The chorionic membrane 
appeared tn ckened and opaque (fig. 1D). Beneath the chorion 
were arge deposits of fibrin which had undergone cystic degen- 
eration. Frcteinaceous material was found within the cystic 
space (fig. 15). 


Case 2: 3v ochorionic Sonolucent Areas 


A 22-yea:-5ld gravida three patient underwent scnography for 
confirmatior of dates. The examination demonstrated multiple 
subchonori: sonolucent areas (fig. 2A) in a 35 week pregnancy. 
A follow-Lp examination at 38.5 weeks confirmed the previous 
findings. Cne week after the second sonogram, the patient went 
into spentaneous labor and delivered a healthy child. The 
placente, delivered spontaneously intact, contained multiple 
raised white subchorionic areas corresponding to the subcho- 
rionic lesicrs noted on sonography (fig. 2B). Microscopic ex- 
amination of these areas demonstrated fibrin deposition with 
evidence of fresh hemorrhage (fig. 2C). Hemosiderin was pres- 
ent, ind cating older hemorrhage. 


Case 3: Diffese Intraplacental Sonolucent Lesions 


A i7-yeatold primigravida had severe preec ampsia. The 
urinary nu ren chorionic gonadotropin level was within normal 
limits. Elced pressure was 180/100 and she had 3 plus orotein- 
uria. Scncgraphy at 17 weeks demonstrated a large placenta 
with multie cystic spaces (fig. 3A). Fetal movement was 
present Shortly after sonography, the patient experienced a 
grand mal seizure and was hyperreflexic. A hysterotomy was 
performed à 14 cm fetus with spina bifida and a 450 g placenta 
was removed (fig. 3B). The placenta contained multiple cystic 
areas. Within 12 hr after surgery, blood pressure and reflexes 
had seturmec to normal. Only trace proteinuria was present. 
Microscopic examination of the placenta demonstrated avas- 
cular vili with hydropic change, but without trophoblastic 
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proliferation (fig. 3C). Areas of normal placental tissue were 
present as well. 


Discussion 
Subchorionic Fibrin Deposition 


Significant subchorionic fibrin deposition is seen 
grossly in varying degrees in at least 15% of "normal" 
placentas [3]. It usually appears as triangular laminated 
yellow-white plaques which may range in size from a few 
millimeters to several centimeters. Fresh clot or second- 
ary cyst formation is sometimes found within the 
plaques. 

Subchorionic fibrin deposition is thought to be the 
result of stasis of maternal blood in the intervillous space 
beneath the chorion, which leads to thrombosis. The 





Fig. 1.—A, Longitudinal scan at 23 weeks gestation demonstrating 
prominent subchorionic sonolucent areas (S). C = chorionic plate; F = 
fetus. B, Follow-up study at 29 weeks showing large confluent subcho- 
rionic sonolucent space (S). C = chorionic plate. C, At 34 weeks, 
subchorionic sonolucent space appears smaller. C = chorionic plate. D, 
Gross examination showing thickened and opaque chorionic membrane. 
Multiple subchorionic cysts are present (arrows). E, Photomicrograph 
showing cyst wall made of fibrin (F) undergoing cystic degeneration. 
Proteinaceous material (PR) is present within cystic space. H and E x 
320. C = chorion. 


placenta apparently lacks the ability to produce granula- 
tion tissue and to "organize" thrombi [3]. Instead, areas 
of thrombosis are gradually replaced by fibrin. Such 
lesions may be very extensive, but are clinically insignif- 
icant [4]. 

Intervillous thrombosis, perivillous fibrin deposition 
and true infarction also result in macroscopic fibrin 
plaques within the placenta [3, 5]. We have not diag- 
nosed any of these lesions sonographically. 


Diffuse Intraplacental Sonolucent Lesions 


Hydatidiform mole. A hydatidiform mole is an abnor- 
mal placenta in which most or all of the villi form 
grapelike vesicles. The sonographic pattern in hydatidi- 
form mole is suggestive of multiple cysts (fig. 4A). 
Multiple grapelike cysts are noted on gross examination 
(fig. 4B). Avascular villi, hydropic change, and tropho- 
blastic proliferation are demonstrated microscopically 
(fig. 4C). Invasive mole and metastatic choriocarcinoma 
are complications of true hydatidiform molar disease. 

Hydatidiform swelling. The term "hydatidiform swell- 





Fig. 2.—A, Longitudinal sonogram at 35 weeks showing large subcho- 
rionic sonolucent area (S). C = chorion. B, Gross examinetion of 
placenta showeng multiple raised grey-white subchorionic areas. C, 
Photomicrograph of subchorionic lesion showing fibrin deposition (F) 
with evideace cf fresh hemorrhage (H, arrows). H and E x 320. 








Fig. 3.—A, Longitudinal sonogram at 17 weeks showing multiple 
intraplacenta! .onolucent areas. B, Hysterotomy specimen demonstrat- 
ing 14 cm fetus and 450 g placenta with multiple cystic areas. C, 
Photomic: ograah showing avascular villus (V) with hydropic change, but 
without treptoolastic proliferation. 
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ing" refers to varying degrees of hydropic change and 
avascularity without significant trophoblastic prolifera- 
tion in an otherwise normal placenta. Hydropic swelling 
may be associated with an abortion, or with a stillborn or 
living fetus. Significant trophoblastic proliferation is not 
present and malignant change does not occur. Hydatidi- 
form swelling should be distinguished from hydatidiform 
mole because of its different prognosis [6]. 

The sonographic pattern of the placenta in hydatidi- 
form swelling is indistinguishable from that of hydatidi- 
form mole. However, the presence of a fetus favors the 
diagnosis of hydatidiform swelling. The rare association 
of a true mole with a fetus is presumed to represent a 
binovular conception with the fetus and normal placenta 
from one ovum and the molar tissue from the abnormal 
ovum. 

We reviewed multiple case reports of coexistent fetus 
and "hydatidiform mole" [7-12], including rare cases 
with a living fetus. Most of these cases are poorly 
documented in terms of their pathologic findings, and 
the distinction between true hydatidiform mole and hy- 
datidiform swelling is not clearly made. Benirschke and 
Driscoll [4] observed that none of the cases of reported 
"moles" associated with large fetuses, viable fetuses, 
and twins developed malignant trophoblastic disease. 
While this may reflect incomplete reporting, they suggest 


Fig. 4.—A, Sonogram of hydatidiform mole showing vesicular echo 
pattern. B, Gross examination showing multiple grapelike cysts. C, 
Photomicrograph showing avascular villi (V), hydropic change, and 
trophoblastic proliferation (T). H and E x 80. B and C courtesy of Dr. 
David B. Jones, Department of Pathology, Upstate Medical Center, 
Syracuse, New York. 


that these lesions are different from the classic hydatidi- 
form moles in pathogenesis and prognosis. 


Conclusions 


Subchorionic sonolucent areas are fairly common. 
These correlate with areas of increased subchorionic 
fibrin deposition, hematoma, and cystic degeneration, 
and are apparently not clinically significant. The placenta 
is an organ with considerable reserve capacity. Most 
macroscopic lesions are clinically insignificant unless 
they involve a large portion of the placental substance. 

Diffuse intraplacental sonolucent lesions are an abnor- 
mal finding seen in both hydatidiform mole and in 
hydropic swelling of the placenta. Grossly, these latter 
two entities may appear similar. However, they appear to 
differ in microscopic findings and in their prognostic 
implications. 
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Analysis of Ultrasonographic Criteria in the Evaluation for Ectopic 
Pregnancy 


THOMAS W. BROWN,' ROY A. FILLY. FAYE C. LAING,’ AND JUDY BARTON? 


To assess the usefulness of ultrasound in diagnosing ec- 
topic pregnancy, the ultrasonographic findings, pregnancy 
test results, and proven diagnoses in 148 patients referred for 
evaluation for ectopic pregnancy were reviewed. Of these 
patients, 33 were subsequently proven to have ectopic gesta- 
tions. The ultrasonograms were coded for uterine size, intra- 
uterine gestation sac, adnexal mass, adnexal ring, cul-de-sac 
fluid, or normal findings. With a positive pregnancy test, the 
presence of an intrauterine gestation sac excludes the diag- 
nosis of ectopic pregnancy. Of those patients with positive 
pregnancy tests and no intrauterine gestation sac, 73% had 
ectopic pregnancy. All patients with normal ultrasonograms 
had other diagnoses. With a negative pregnancy test, the 
intrauterine findings are not helpful, and evaluation of the 
adnexa is more important. An adnexal ring is a significant, 
though not absolute, indicator of ectopic pregnancy. A normal 
scan excludes this diagnosis. Other criteria were not signifi- 
cant. A clinical approach to the evaluation for ectopic preg- 
nancy, based on the data accumulated in this study, is 
suggested. 


The clinical diagnosis of ectopic pregnancy is frequently 
difficult [1]. Since ultrasonography is capable of provid- 
ing detailed images of pelvic organs, the ultrasonogra- 
pher is often asked to assist in the evaluation of patients 
suspected of harboring an ectopic gestation. Although 
the typical sonographic appearance of ectopic preg- 
nancy was described nearly 10 years ago [2] and is often 
considered "classic," in our experience the ultrasono- 
grams of many patients with ectopic pregnancies did not 
conform to this original description. Moreover, other 
conditions that clinically mimicked ectopic pregnancy 
frequently yielded ultrasonograms which were remarka- 
bly similar to those seen in patients with ectopic preg- 
nancies. The increase in clinical demand for ultrasono- 
graphic evaluations in such patients and the lack of 
Statistically tested results on this subject led to the 
following study. 


Subjects and Methods 


The medical records and ultrasonograms of 166 patients 
referred for ultrasonography to one of three medical centers (a 
university hospital, a university-affiliated county hospital, and a 
private practice) during an 18 month period were reviewed. 
Nearly all of these patients were referred for evaluation of 
clinically suspected ectopic pregnancy. In the remaining pa- 
tients, ectopic pregnancy was not suspected prior to ultrasono- 
graphic examination. Eighteen patients were excluded due to 
inadequate follow-up. Data on the remaining 148 patients were 
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accumulatec and evaluated. In 11 patients, a histologic diagno- 
sis was never made. However, these patients were followed 
sufficiently long to clinically exclude the diagnosis of ectopic 
pregnancy. 

All patiensS were scanned with commercially available gray 
scale equ pment and real-time units when available. Routine 
longitudinal! and transverse scans were performed in the supine 
position in Æ| cases. When deemed necessary, scans in other 
planes of seetion or different patient positions were added. 

The ultrasnographic data collected in each case included 
the follow ne: the uterine dimensions, presence or absence of 
an intraut=rme gestation sac, fluid in the cul-de-sac, adnexal 
mass, or a gestational sac in an ectopic location. A well defined 
mass in the eul-de-sac or extending from the cul-de-sac into the 
adnexa was considered as an adnexal mass. Adnexal masses 
which appeered ringlike (i.e., were sonolucent anc bounded by 
a thick, weil defined echogenic wall) were grouped separately 
(fig. 1). Fetal echoes within such a ring were considered 
confirmatory of an extrauterine gestation sac. 

In ail patients, the data collected included the results of a 
pregnancy test if available. The type of pregnancy test used in 
each case was not evaluated. However, the vast majority were 
standard urimary immunologic tests for human chorionic gonad- 
otropin. Surgical, laparoscopic, or clinical proof of diagnosis 
was availabl- and noted in each case. 

In tabu'atmg the data, the patients were divided into two 
major groups: those with positive pregnancy tests, and those 
with negétiwe pregnancy tests. The nine patients in whom 
pregnancy test results were unknown or not ob:ained were 
excluded, iexving 139 patients for comparison. Each entry in 
these two qmups was then coded for the presence or absence 
of prcven ectopic pregnancy. The patients were statistically 
evaluated fo: the sonographic criteria described above (exclud- 
ing uterine dimension). In addition, cross-tabulation for the 
coexistence Df two of the ultrasonographic criteria was obtained 
for each qmup, comparing those patients with and those 
without ectcoic pregnancy. Statistical analysis was obtained in 
most cases Fy the corrected chi-square test; in the few analyses 
where apr rcoriate, the Fisher's exact test was used. 

After mea urement of the length, width, and anteroposterior 
dimensior c the uterus, an assessment of uterine volume was 
made by using a simplified formula for a prolate elipse (V = L 
x W x AP « 0.5233) [3]. When one or more of the three uterine 
dimensiors zould not be measured or when an intrauterine 
pregnancy was demonstrated, the case was excluced from the 
volume ccmoutations and comparison. Because of the variance 
distribution and size of the groups involved, the standard t-test 
was applizd to the log of the uterine volume as well as the 
uterine volume per se. Two-tail probabilities were obtained. 

In arder © assess whether or not the mass seen on the 
ultrasonogram actually represented the ectopic pregnancy, the 
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side on which the pregnancy was found at surgery was com- 
pared with the side on which the mass was seen at the time of 
ultrasonographic evaluation. 


Results 


The distribution of patients in this study on the basis 
of pregnancy test results is shown in table 1. Of 69 
patients who had positive pregnancy tests, 22 had ec- 
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Fig. 1.—4 patients with adnexal findings in ectopic pregnancy. A, Transverse scan showing solid right adnexal mass which proved to be ectopic 
gestation. B, Longitudinal scan showing sonolucent mass in cul-de-sac representing hemorrhage or ovarian cyst; absence of thick wall indicates that 
this is not ectopic gestation sac. C, Transverse scan showing sonolucent mass bounded by thick echogenic wall. Mass proved to be ectopic gestation. 
This is characteristic ‘adnexal ring." D, Transverse scan showing adnexal ring containing fetal echoes in cul-de-sac. B = bladder; F = fetus; FI = fluid 
(hematoma or ovarian cyst); M = solid mass, R = thick-walled adnexal ring; U = uterus. 
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topic pregnancies and 47 had other diagnoses. Of 70 
patients who had negative pregnancy tests, eight had 
ectopic pregnancies and 62 had other diagnoses. In nine 
patients, the pregnancy test was not performed; three of 
these had ectopic pregnancies. All final diagnoses, tab- 
ulated on the basis of pregnancy test results, are re- 
corded in table 1. 

The results obtained from analysis of the scans of 
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TABLE 1 
Patient Population 








Pregnancy Test 





Final Diagnosis Posi- Neg- i Total 
tive ative 

Nonectopic: 
Intrauterine pregnancy .............. 39 0 0 39 
Pelvic inflammatory disease ......... 0 20 3 23 
VATION QUEE iss ocesasxasiRio n Pn D 1. 0 11 
Unexplained pain, resolved .......... 2 8 1 11 
Ruptured ovarian cyst ............... 0 6 0 6 
T miased aborliol. eraa 2 2 0 4 
Dysfunctional bleeding .............. 0 4 0 4 
Retained products, postabortion ..... 4 0 0 4 
Pülvic adhasiÓna.. .icooe rr orn 0 4 0 4 
oye i | ecce rr ra ARR 0 2 0 2 
FIBIGIBE cres or ern Perd nc Roo 0 1 1 2 
COE acsunsasetobuudé» pd eeddaa dod a 0 4 1 5 
SUIDA couch ERE LPS Pop IER E RA 47 62 6 115 
dau A—t—c rr 22 8 3 33 
EC EEE E T A 69 70 9 148 





those patients with positive pregnancy tests showed 
several significant findings. All of the criteria tested (i.e., 
cul-de-sac fluid, adnexal mass, adnexal ring, or absence 
of intrauterine gestation sac) had significant value as 
indicators of ectopic pregnancy. No patient with an 
intrauterine gestational sac had an ectopic pregnancy (P 
= 0.00). All patients with adnexal rings (three cases) had 
ectopic pregnancy (P = 0.035). The presence of fluid in 
the cul-de-sac or any adnexal mass was very suggestive 
of ectopic pregnancy (P = 0.002 and 0.0005, respec- 
tively). Performing complex cross-tabulations on this 
data confirmed the above findings and yielded no addi- 
tional pertinent information. None of the patients with 
ectopic pregnancy and positive pregnancy tests had a 
normal scan. Although two patients in this group had no 
demonstrable adnexal mass, fluid in the cul-de-sac was 
present in both instances. 

Eight (27%) of the 30 patients who had a positive 
pregnancy test and no intrauterine gestation sac had a 
final diagnosis other than ectopic pregnancy. Of these, 
four had retained products of conception after therapeu- 
tic abortion, two proved subsequently to have intrauter- 
ine pregnancies not demonstrated at the time of ultra- 
sonographic evaluation, and two had negative preg- 
nancy tests on follow-up examination. These two were 
presumed either to have had false positive pregnancy 
tests initially or recent spontaneous abortions. 

Analysis of the results in those patients with negative 
pregnancy tests were remarkably dissimilar. Of all the 
criteria tested, the only one found to be significant in the 
differentiation of ectopic pregnancy from other diag- 
noses was the presence of an adnexal ring (P = 0.02). 
However, this probability was based only on the pres- 
ence of adnexal rings in two patients with ectopic preg- 
nancy, as opposed to one patient with an adnexal ring 
that proved to be a tubovarian abscess. Complex cross- 
tabulations demonstrated a single significant criterion. 
The absence of fluid in the cul-de-sac when an adnexal 


ring wes seen was more significant as an indicator of 
ectopic pregnancy (P = 0.006) than either cnterion 
alone. This probability resulted from comparison of the 
three patients with adnexal rings, in which orly the 
tubovariam abscess had associated cul-de-sac fluid. 

Again, al of the patients with ectopic pregnancy had 
abnormal scans. In each of these patients an adnexal 
mass was eemonstrated, but this characteristic was not 
diagnostic {P = 0.17) because many patients with other 
diagnoses also had adnexal masses. Finally, none of the 
patients n the group with negative pregnancy tests had 
an intrauterine gestational sac. Consequently, n dra- 
matic conrast to the group with positive pregnancy 
tests, the ntrauterine findings were not a statistically 
significant criterion (P = 0.24). 

The *olcwing results were obtained from measure- 
ment of uterine dimensions, volumes, and log volumes. 
The mean uterine length showed a statistically signifi- 
cant d fference between the ectopic and nonectopic 
groups (2.2 vs. 7.5 cm, respectively, P = 0.003) as did 
the uterine width (5.5 vs. 4.6 cm, respectively, P < 0.02). 
While tne rterine volume measurements were quite dis- 
parate (1° .66 vs. 79.36 cm), the distribution ard vari- 
ance o! the computed volumes resulted in no stetistical 
significa-cs. The relationship of the log of the uterine 
volumes (1.99 vs. 1.77) however, did prove to be signifi- 
cant (P — 23.004). However, the standard deviaticn from 
the mear was in each case larger than the difference 
between t»e means of the ectopic and nonectopic 
groups. 

When the surgically proven location of the ectopic 
pregnancies was compared to the side on wnich a mass 
was seen at the time of ultrasonographic evalustion, a 
discrepancy was found in seven of the 30 applicable 
cases. 


Discussion 


Ultrasound has been used as a diagnostic too in the 
evaluation of ectopic pregnancy for almost a cecade. 
Early pub! cations [2, 4, 5] demonstrated remarkable 
accuracy n the diagnosis of ectopic pregnancy with 
bistable u'trasound equipment. The slightly enlarged 
uterus corraining no gestational sac, associated with an 
irregular adnexal mass, “ectopic fetal head," or fluid in 
the cutdesac, became the "classic" appearances of an 
ectopic pregnancy on ultrasound. A recent report by 
Maklac and Wright [6] claimed greater than 90% accu- 
racy ir the diagnosis of ectopic pregnancy wit) gray- 
scale equmment. However, our experience sucgested 
that rebyinc on these "classic" criteria yielded many false 
negative aad false positive diagnoses. Other patnologic 
conditio^s at times have ultrasonographic appearances 
similar t hose seen in patients with ectopic pregnan- 
cies. Furthermore, ultrasonograms of patients with ec- 
topic pregnancies may be unusual and confusing. This 
impressicr provided the impetus for reevaluation of the 
role of u *rasound in the diagnosis of ectopic pregnancy. 

The clirvcal diagnosis of ectopic pregnancy is often 
difficult. The problem is compounded when the immu- 
nologic usnary pregnancy test is negative, as it fre- 
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Fig. 2. Schematic approaches recommended for evaluation for ectopic pregnancy in patients with positive (A) and negative 


(B) pregnancy tests. 


quently is in patients with ectopic pregnancies[7] (2796 
of the ectopics in this series). Prior to ultrasonography, 
the value of the urinary immunologic pregnancy test in 
evaluation of ectopic pregnancy was negligible [8]. If 
negative, the results might well be false negative. If 
positive, the clinician had no easy means of determining 
whether the pregnancy was inside or outside of the 
uterus. However, given the ability of ultrasound to dem- 
onstrate early intrauterine pregnancies [9], correlation of 
the results of the pregnancy test with those of the 
ultrasonogram can aid significantly in the assessment of 
the patient. For this reason, patients were compared 
separately on the basis of their pregnancy test results. 

The results of this study, and the clinical approach 
they suggest, are summarized in figure 2. The presence 
or absence of a gestational sac within the uterus, cou- 
pled with a positive pregnancy test, provide the basis for 
the most reliable interpretation of the ultrasonogram. If 
the pregnancy test is positive and the ultrasonogram 
demonstrates an intrauterine gestational sac, then the 
diagnosis of ectopic pregnancy is effectively excluded (it 
is estimated that only one in 30,000 pregnancies will 
have coexisting intrauterine and ectopic gestation [10]). 
An ectopic pregnancy was present in 73% of the patients 
in this series who had a positive pregnancy test and no 
demonstrated intrauterine pregnancy. In this situation, it 
may be helpful to carefully evaluate the adnexal regions. 
If no abnormalities (i.e., masses or fluid in the cul-de- 
sac) are found, ectopic pregnancy is unlikely, since all 
patients in this study with ectopic pregnancy demon- 
strated abnormal findings. Those patients without an 
intrauterine gestational sac who do have adnexal 
masses, particularly ringlike structures or fluid in the cul- 
de-sac, should undergo laparoscopy or laparotomy, be- 
cause of the high incidence of ectopic pregnancy in this 
group. 

With a negative pregnancy test, the intrauterine find- 
ings become less helpful, and the adnexal findings more 
important in evaluation for ectopic pregnancy. None of 
the 70 patients in this series with negative pregnancy 
tests demonstrated an intrauterine gestational sac, 
whether ectopic pregnancy was present or not. This 


situation nullifies the most effective ultrasonographic 
criterion for the exclusion of ectopic pregnancy. 

If examination of the adnexal and cul-de-sac regions 
reveals no abnormal findings the diagnosis of ectopic 
pregnancy is again highly unlikely (no cases in this 
series). If, on the other hand, an adnexal mass or fluid in 
the cul-de-sac is demonstrated, an ectopic pregnancy 
may or may not be present, since many other clinical 
entities also yield similar sonographic findings. By con- 
trast, the presence of a ringlike structure in the adnexa, 
particularly in the absence of cul-de-sac fluid, was sig- 
nificant for the presence of ectopic pregnancy. However, 
the sample in the negative pregnancy test group con- 
sisted of only two patients. Since tubovarian abscess, 
appendiceal abscess, and possibly other masses can 
mimic an adnexal ring, this criteria may be less reliable 
than indicated statistically. Consequently, in those pa- 
tients with negative pregnancy tests and abnormal ad- 
nexal or cul-de-sac findings, ultrasound will not be 
definitive in the evaluation for ectopic pregnancy. The 
decision of whether or not to perform laparoscopy or 
laparotomy will depend largely on the level of clinical 
suspicion. 

A disappointing feature of the study was that the 
adnexal findings are frequently confusing and lack spec- 
ificity. Even a ringlike structure in the adnexa is not 
diagnostic. If the ectopic gestation is leaking, aborted, 
ruptured, or chronic, with fresh blood or clot in the 
adnexal regions, differentiation from other clinical enti- 
ties is difficult. In addition, in seven of 30 instances the 
adnexal mass identified on the ultrasonogram was on 
the side opposite the ectopic pregnancy. lt is quite 
probable that ovarian cysts and/or hematomas were 
imaged while the ectopic gestation was missed. If this is 
the case, it may also be true that masses demonstrated 
on the same side as the ectopic pregnancy represented 
some structure other than the ectopic, as well. Ob- 
viously, this could not be tested. 

Furthermore, given the fact that corpus luteum cysts 
are common in normal early pregnancies, the statistical 
suggestion that the presence of an adnexal mass with 
positive pregnancy test indicates the presence of ectopic 
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pregnancy is a curious one. This observation possibly 
reflects the fact that when an intrauterine pregnancy was 
identified, the diagnosis of ectopic pregnancy was ex- 
cluded, and a less detailed scan of the adnexal regions 
was performed. Although these facts do not appear to 
have altered the statistical results of this study, they 
stress the nonspecificity of ademonstrated adnexal mass 
when evaluating a patient suspected of harboring an 
ectopic gestation. 

Excluding those patients with intrauterine gestation 
sacs, the mean length, width, and log volume of the 
uterus were significantly larger in those patients with 
ectopic pregnancy than in those without. Unfortunately, 
a single standard deviation overlapped the mean value in 
the corresponding opposite group. Consequently, al- 
though it is interesting that of those patients referred to 
rule out ectopic pregnancy, the uterus is statistically 
larger in those patients with ectopic pregnancy than in 
those without, this criterion is not reliable for differentia- 
tion of these two groups. 
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Uterine Anomalies Associated with Renal Agenesis: 
Role of Gray Scale Ultrascnography 


ANDREW M. FRIED,’ MICHAEL OLIFF,':? EMERY A. WILSON,? AND JOSEPH WHISNANT* 


Anomalies of the female genital tract were successfully 
characterized by gray scale ultrasonography in three cases; 
all three were found in association with unilateral renal 
agenesis. Findings at intravenous urography prompted ultra- 
sound studies. The high incidence of genital tract anomalies 
associated with unilateral renal agenesis, particularly in fe- 
males, indicates ultrasonography be used to examine the 
pelvis (as well as the renal bed). Further diagnostic proce- 
dures can then be assessed on a more informed basis. 


Pathologic descriptions of unilateral renal agenesis date 
at least to 1609 (Consiliorum) and possibly to Aristotle. A 
variety of associated anomalies of the genital tract are 
well documented in modern literature. Since the inci- 
dence of such anomalies in females has been reported 
as high as 69.9% [1], discovery of a congenital solitary 
kidney by intravenous urography should prompt evalua- 
tion of the female genital tract. We recently encountered 
three such cases. To our knowledge, gray scale ultra- 
sound studies of this situation have not previously been 
reported. 


Case Reports 
Case 1 


D. K., a 15-year-old white female gravida O para O, had 
abnormal uterine bleeding and a pelvic mass. Physical findings 
on admission included a soft anterior adenexal mass on the 
right about 8 cm in diameter, normal external genitalia, and a 
foul vaginal discharge that subsequently grew E. co/i on culture. 
Excretory urography revealed absence of the right kidney with 
compensatory hypertrophy of the left; cystoscopy confirmed a 
left hemitrigone. Ultrasonography demonstrated a complex 
right 6 cm adenexal mass in close contiguity with the uterus 
(fig. 1). Oblique scans suggested a septum, and the preopera- 
tive diagnosis of bicornuate uterus with occlusion of the right 
horn was made. After 5 days of parenteral antibiotic therapy, 
the right adenexal mass was smaller by clinical examination. At 
laparoscopy, a bicornuate uterus was observed, united at the 
upper part of the cervix; the right horn was still some 2 cm 
larger than the left. The tubes and ovaries were normal. 


Case 2 


S. S., a 21-year-old white female, was found to have a solitary 
hypertrophied left kidney at excretory urography performed for 
recurrent urinary tract infections. Cystoscopy demonstrated a 
left hemitrigone with no identifiable right ureteral orifice. Ultra- 
sonography imaged a small slender uterus canted to the left 
(figs. 2A and 2B).The small dimensions of the uterus (1.5 cm 
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anteroposterier diameter by 2.5 cm wide), coupled with its 
displacement led to the suspicion of a unicornuate uterus [2]. 
Hysterosalpingography confirmed the presence of a solitary left 
cornu with 2 normal fallopian tube (fig. 2C). 

Comment. This case illustrates the usual situation in which 
most of the genital anomalies have been found on the sarre side 
as the agenet c kidney [1]. 


Case 3 


B. S., a 42-year-old mentally retarded white female had a 
history of recurrent urinary tract infections. At excretory urog- 
raphy she hed a solitary left kidney; at cystoscopy, no right 
ureteral orifice or hemitrigone could be identified. Gray scale 
ultrasound demonstrated a symmetrically bilobed uterus with a 
clearly defined midline septum; the configuration was felt to 
represent a & cornuate uterus (fig. 3). Because of the patient's 
age, menta! status, and the extreme unlikelihood of -ertility 
being significant, no further workup of her genital tract was 
considered warranted. 


Discussion 


Previous reports have focused on varying aspects of 
unilateral renal agenesis and associated genital anoma- 
lies; the reported incidence of this association varies [3- 
8]. In a comarehensive review study Collins [9] found 367 
cases of un 'ateral renal agenesis in 337,488 autcpsies, 
an incidence of 0.196. The overall incidence of associ- 
ated anomalies was 5896, with 4896 having specific 
genital aremalies. Fortune [10] found genital anomalies 
in 69.9% af females with congenital solitary kidneys and 
in 21.2% of males; Longo [1] found a 54.1% incidence in 
females anc 45.996 in males. The Müllerian duct system 
develops a a later stage in embryogenesis than the 
Wolffian duct and is therefore more likely to urdergo 
malformaticn, which has been postulated to account for 
the higher incidence of associated genital anomalies in 
females tran males. It is accepted that anomalies of the 
genital trac occur in a significant percentage of patients 
with unilateral renal agenesis, and at least a modest 
female precominance is generally held. 

The mostcommon malformations of the female genital 
tract assoc ated with an absent kidney are bicornuate 
and unicorauate uterus; a complete spectrum of septa- 
tion anoma ies involving both uterus and vagina are also 
described B, 11, 12]. Anomalies of the fallopian tubes 
and ovaries are reported with considerably less fre- 
quency. 
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Fig. 1.—Case 1. A, Transverse scan about 6 cm above symphysis. Note rounded complex mass (arrowheads) representing right cornu of uterus and 
notch between cornua (N). (LC = left uterine cornu, B = bladder.) B, Lower oblique scan better demonstrating division between cornua of uterus 
(arrowhead). (LO = left ovary.) C, Longitudinal scan 3 cm right of midline demonstrating enlarged right cornu; echogenicity in region of endocervical 


canal felt to represent purulent material (arrow). 





Fig. 2.—Case 2. A, Longitudinal scan 4 cm left of midline; left cornu of the uterus is 1.5 cm in anteroposterior diameter. B, Transverse scan 4 cm 
above symphysis. Note only 2.5 cm wide left cornu visible (arrow) (B = bladder.) C, Hysterosalpingogram confirming solitary left cornu and tube. 


Reports of ultrasonographic studies of uterine anom- 
alies have been scant and largely confined to the preg- 
nant and puerperal uterus using bistable equipment [13- 
19]. With bistable equipment, Haller et al. [20] concluded 
that "abnormalities of septation of the immature uterus 
cannot be identified" although Bennett [21] successfully 
demonstrated one case of uterus bicornis unicollis in the 
nonpregnant state. Our experience with gray scale ultra- 
sonography in delineating such abnormalities in three 
nulliparous women suggests that currently available 
units can provide significant diagnostic information in 
such cases. 

Several considerations make this application of gray 
scale ultrasonography significant. Hysterosalpingogra- 
phy, the only other currently available imaging technique 
for identifying uterine anomalies, is not a satisfactory 


screening method. It can be difficult, if not impossible, 
in the pediatric and adolescent female and is at least 
moderately invasive in any age group. Nonetheless, the 
frequency with which genital anomalies are found in 
association with unilateral renal agenesis dictates further 
evaluation of the female genital tract. 

The role of ultrasonography in evaluating the unilateral 
nonvisualized kidney is well established [22-27]. Suc- 
cessful delineation of uterine anomalies by gray scale 
ultrasonography suggests an extension of the logical 
sequence of diagnostic procedures. We propose that the 
kidney not visualized at intravenous urography first be 
examined ultrasonographically. Failure to delineate a 
kidney on ultrasound should suggest possible unilateral 
renal agenesis, and the female pelvis should then be 
examined to evaluate the uterus and adenexal structures 


Fig. 3.—Case 3.A, Transverse 
scan 4 cm above symphysis. Note sep- 
tum (arrowheads) dividing two uterine 
cornua. (B = 
oblique transverse scan at same level 
more clearly demonstrating notch be- 
tween cornua (arrowhead). 
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bladder.) B, Slightly 


for congenital malformations. On the basis of ultrasono- 
graphic findings, the patient's age, symptomatology, 
and clinical setting, a more informed decision can then 
be reached concerning further diagnostic procedures 
(e.g., hysterosalpingography and laparoscopy). 
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Gray Scale Features of Hematomas: An Ultrasonic Spectrum 


JEFFREY D. WICKS,’ TERRY M. SILVER,’ AND ROBERT L. BREE? 


Forty-eight B-scan ultrasound examinations were per- 
formed on 25 patients with hematomas. Hematomas are usu- 
ally spherical or ovoid within the abdomen, and lentiform 
within the pleural space or abdominal wall. They generally 
decrease in size with time, and usually have irregular walls. 
Hematomas contain a variable amount of internal echoes 
during the first month, and then gradually become anechoic. 
The sonographic appearance is not specific; an abscess may 
have a similar appearance. An old, anechoic hematoma may 
contain a gelatinous material which cannot be aspirated. 


The value of ultrasonic scanning to diagnose intraab- 
dominal hematomas has been reported [1, 2]. Ultrason- 
ography has also been used to diagnose hematomas of 
the rectus sheath [3-5], spleen [6], and retroperitoneum 
and extremity in hemophiliacs [7-9]. A variety of sono- 
graphic appearances has been noted. We examined the 
gray scale ultrasonic spectrum of hematomas and cor- 
related sonographic appearance with age of the hema- 
toma. 


Materials and Methods 


Standard contact B-scanning techniques were performed 
using commercially available gray scale ultrasound equipment. 
Images were obtained at 1-2 cm intervals in sagittal and trans- 
verse planes, with 2.25, 3.5, or 5.0 MHz transducers, and 
recorded on Polaroid or x-ray film. 

The charts of 99 patients with abnormal fluid collections 
diagnosed by ultrasound were reviewed retrospectively. In 25 
patients, these abnormal fluid collections were determined to 
be hematomas by surgical explcration (12), by percutaneous 
needle aspiration (five), or by significant drop in hematocrit with 
no other source of blood loss (eight). Patients excluded from 
the study included those with febrile postoperative courses and 
reduced hematocrit or those with bloody aspirates that had 
positive cultures. 

A total of 48 ultrasound examinations was performed on the 
25 patients. The age of the hematoma was estimated for each 
examination based on the date of onset of symptoms and/or 
drop in hematocrit. Size, shape, amount of internal echoes, 
presence of septation, and regularity of the wall were evaluated 
on each examination. Internal echoes were graded as follows 
on a scale of 0-4: 0 = completely echo free; 1 = a few scattered 
nonreverberatory echoes within an echo-free lesion; 2 = more 
internal echoes than grade 1, but less than one-half of the area 
of the lesion contained echoes; 3 = area with echoes equals 
echo-free area; and 4 = area of lesion containing echoes 
exceeds echo-free area. Regularity of the wall was graded as 
smooth, slighly irregular, or irregular. 


Results 


The ages of the hematomas at examination ranged 
from 1 day to about 1 year. Of 25 cases, 17 were single 
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examinations. In eight patients, multiple examinations 
were pe-formed. The periods of follow-up were 4-217 
days. 


Shape aad Location 


The shapes of hematomas seemed to be cetermined 
by their location. The hematomas (intraperitoneal, five; 
pelvic, seven; retroperitoneal, one; hepatic, two; and 
extremity, cne) were all ovoid or spherical. Even the 
intraperitoneal hematomas that occurred in partial!y lim- 
ited spaces such as the anterior and posterior subhe- 
patic spaces. were ovoid. Hematomas found in the fol- 
lowing beaions were lentiform: abdominal wall (six), 
pleura! space (two), and perirenal space (one). This 
configuraticn reflects the ease of dissection of the fluid 
collecticn along well defined tissue planes. 


Size 


On intial examination, hematomas ranged 4-23 cm in 
greatest dimension. Of the eight cases with follow-up 
examinetiors, two initially increased in size, while six 
decreased im size. The two that increased were clinically 
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Fig. !.—Dissribution of internal echoes versus time. Note that late 
hematomas contain significantly fewer echoes than those of early or 
middle ages 
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Fig. 2.—1-day-old hematomas. A, Longitudinal midline postvoiding scan of pelvis of 45-year-old female being treated with heparin for pulmonary 
emboli. Note oval anechoic hematoma (H) with slightly irregular walls. S = symphysis. B, Longitudinal midline scan of pelvis of 45-year-old female 1 day 
after vaginal hysterectomy. Spherical hematoma (H) has irregular walls and grade 2 internal echoes. Bladder (B) has internal echoes from drainage 


device. 





Fig. 3.—1- to 4-week-old hematomas. A, 12-day-old hematoma. Transverse scan of pelvis of 77-year-old male after abdominoperineal resection for 
carcinoma of rectum. Hematoma (arrowheads) has slightly irregular walls and grade 2 internal echoes. Bladder (B) contains reverberatory echoes. B, 
23-day-old hematoma. Transverse scan angled cephalad at level of xyphoid of 27-year-old male injured in auto accident. Intrahepatic hematoma 
(arrowheads) has irregular wall, grade 2 internal echoes, and septae (arrows). L = liver, A = aorta. 


and surgically considered to be due to continued bleed- 
ing. Two that initially decreased eventually stabilized and 
did not change over the subsequent 30 day follow-up 
period preceding percutaneous aspiration. The other 
four hematomas gradually decreased. 


Wall Characteristics 


Of 25 cases, 22 (88%) hematomas had irregularity of 
the wall at some time. Once irregular, the wall continued 
to be irregular on subsequent examinations. Of these, 


one had smooth walls at 3 days and developed irregular 
walls by day 9. Three cases of smooth-walled hematomas 
were of 5, 7, and 360 day durations. 


Internal Echoes 


Figure 1 shows the distribution of internal echoes 
compared with the age of the hematoma. Old hemato- 
mas seem to contain fewer echoes. There is no difference 
Statistically between the early (1-7 days) and middle (8- 
30 days) ages. However, late hematomas (31-360 days) 
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Fig. 4.—Old Femasomas. A, 76-day-old hematoma (same patient as 2A). 
Note spherical enechoic (except reverberatory echoes anteriorly), smooth 
walled hematoma :H) Percutaneous aspiration yielded thin serosanguinous 
fluid. B, 1-year-elc hematoma. Transverse scan of right upper quadrant of 
72-year-old female who underwent cholecystectomy 1 year earlier. Note 
anechoic, smeo h-walled hematoma (H). Percutaneous aspiration was un- 


successful and we | encapsulated, solid, gelatinous hematoma wes found at 
surgery in gallbladde: bed. A = aorta. 
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Fig. 5.—Septation. A, 8-day-old hematoma. Transverse scan of lower abdomen of 55-year-zld male treated with heparin. Lentiform hematoma (H) in 
anterior abdominal wall has irregular walls and grade 1 internal echoes. Note another kene=oma deeper within abdomen (arrowheads) with irregular 


walls, grade 2 internal echoes, and septae (arrows). B, Abscess. Transverse scan of lower abeomen of 60-year-old male with Bacteroides abscess. Note 
septation (arrows) similar to that in 5A. 


contain significantly fewer echoes (P < 0.01) than the 
early or middle groups. The pattern of decreasing inter- 
nal echoes as the hematoma aged was noted in seven of 
eight cases with multiple follow-up examinations. 


internal echoes. With fragmentation of the clot, internal 
echoes wee found. Our cases generally support these 
expermr ental findings. 

Four ceases were initially scanned within the firs: 24 hr 
of symptoms or the documented period of hematocrit 
drop (fi3. 2. Two of four had no internal echoes while 
the others were graded as 1 and 2. No pathologic 
correlat on was available in these cases. Six cases un- 
derwen‘ asoiration or surgical drainage during the pe- 


Septation 


Septation within the hematoma was present in 11 of 25 
cases (4496). This finding was noted at 5-30 days. In one 
case, the septae were not present at 1 day, appeared by 


day 6 and were not present at reexamination at 27 days. 


Discussion 


Kaplan and Saunders [2] demonstrated in vitro that 
fresh unclotted or homogeneously clotted blood had no 


riod cf 1-4 weeks postbleeding. Surgical descriptions 
were ' cic partially clotted blood” or "partially organized 
hematoma.” These cases had internal echoes ranging 
from grades 1-3. Figure 3 shows two cases that are 
represeatatve of 1- to 4-week-old hematomas. 


980 


Two hematomas of estimated age older than 10 weeks 
have pathologic correlation (fig. 4). Although both cases 
were anechoic sonographically, one contained a thin 
serosanguinous fluid and the other a solid gelatinous 
material pathologically. Two cases of intrahepatic he- 
matomas also became anechoic by 10 weeks. Although 
no pathologic correlation is available in these cases, a 
case of hepatic hematoma, discovered 1 year after injury, 
reported by Shapiro et al. [10] documents the solid 
gelatinous nature of the hematoma. Even if a hematoma 
is suspected and appears anechoic sonographically, 
percutaneous aspiration may be unsuccessful in an old 
hematoma. 

It is difficult to definitively diagnose a fluid collection 
as a hematoma on the basis of the sonographic appear- 
ance alone [1]. Both hematomas and abscesses may 
appear similar sonographically [11]. Both transmit sound 
well and have internal echoes and irregular walls. When 
located intraabdominally, both abscesses and hemato- 
mas tend to be spherical or ovoid and will displace 
adjacent organs. Although septation was present in 44% 
of the hematomas studied (fig. 5A), and has been de- 
scribed in blood-containing endometriomas [12], it does 
not seem to be a specific sign. Figure 5B shows a lower 
abdominal fluid collection which has a septated appear- 
ance similar to the hematoma cases. Percutaneous as- 
piration yielded a purulent, light brown fluid which 
contained gram-negative rods and cultured two strains 
of Bacteroides. Septae have also been reported within a 
loculated pleural effusion [13]. We have also noted 
septae within lymphoceles. 

Although the clinical setting is helpful in suggesting 
the nature of an abnormal fluid collection, ultrasound- 
guided percutaneous aspiration can provide a specimen 
for analysis [14]. The sonographic appearance of the 
hematoma does not allow one to absolutely predict a 
fluid specimen will be obtained (an old anechoic hema- 
toma may contain a nonaspiratable, gelatinous material). 
However, all attempted aspirations of our hematomas 
containing echoes yielded a bloody aspirate. Laing and 
Filly [13] reported a similar experience with attempted 
aspiration of pleural opacities. 
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Comparison of Whole Lung Tomography and Computed Tomography for 
Detecting Pulmonary Ncdules 


JOHN R. MUHM,' LARRY R. BROWN, JOHN K. CROWE, PATRICK F. SHEEDY Il, ROBERT R. HATTERY AND 
DAVID H. STEPHENS 


Detecting pulmonary metastasis is important when planning 
surgical therapy, radiotherapy, or chemotherapy in patients 
with known malignancy. A series of 91 patients was studied 
by both whole lung tomography and computed tomography 
(CT) of the lungs. More pulmonary nodules were detected with 
CT than with whole lung tomography in 32 (35%) of the 
patients. Of the 91 patients in the study, 31 had resection of 
some or all of the pulmonary nodules. In 27 patients, the 
nodules were primary or metastatic malignant lesions. Bilat- 
eral pulmonary nodules were detected with CT in 13 patients 
when whole lung tomography had demonstrated nodules in 
only one lung. CT has replaced whole lung tomography as the 
method preferred by the authors for detecting pulmonary 
nodules in selected patients at risk to develop pulmonary 
metastasis. 


It is well established that more lesions in the pulmonary 
parenchyma and the mediastinum can be detected with 
whole lung tomography than with conventional plain 
radiography of the chest [1]. Recent publications have 
also shown that more pulmonary nodules can be de- 
tected by CT than by whole lung tomography [2-6]. This 
report describes our experience with 91 patients who 
had both whole lung tomography and CT of the lung for 
the detection of pulmonary nodules. 


Subjects and Methods 


Between October 1975 and August 1977, 91 patients had both 
whole lung tomography and lung CT to detect pulmonary 
nodules. Malignancy had been proven in 88 patients and they 
were being studied for possible pulmonary metastasis. Of the 
88 patients, 37 had osteogenic sarcoma; seven had primary 
lung carcinoma; six had Ewing's sarcoma; four had fibrosar- 
coma of the soft tissues; three each had carcinoma of the colon, 
synovial sarcoma, liposarcoma, and breast carcinoma; two 
each had rhabdomyosarcoma, fibrous histiocytoma, melanoma, 
and malignant teratoma; and 14 each had one other type of 
carcinoma or sarcoma. Some of these patients had already had 
the primary malignant lesion resected, while others had a 
known primary neoplasm that had not yet been resected. One 
patient had malignant cells in the sputum and was being studied 
to find the primary neoplasm. Two patients with no known 
malignancy had a solitary pulmonary nodule detected by con- 
ventional radiography and had whole lung tomography and CT 
as part of their preoperative evaluation. 

Whole lung tomography was performed at 125 kVp using a 
15° linear arc. Tomographic cuts were performed at 1 cm 
intervals. The entire chest from apex to base was included on 
each 35.6 x 43.2 cm film. Tomographic cuts were begun at 
posterior ribs and continued until the anterior ribs were visual- 
ized. 
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CT was pzr^»rmed with a prototype EMI CT-5000 body scan- 
ner and an - 4I CT-5005 body scanner. Each machine nas a 
scan time of 18 sec. Sequential CT scans without contrast 
material were performed at intervals of 1.5 cm, and the chest 
was scanmec rom the apex of the lung to the poste-ior costo- 
phrenic amgle. 

The initia nterpretations of the whole lung tomogsaphic 
examinations and the CT examinations are used in “his study, 
so the results discussed here are not a retrospective evaluation 
of either he whole lung tomographic examination or the CT 
examination 3oth examinations were usually performed the 
same day. "ke radiologist who interpreted the whole lung 
tomographic -xamination was usually not the radio ogist who 
interpreted tae CT examination. In the first six cases, the results 
of the whole Ling tomographic examinations were available to 
the radio ozist interpreting the CT examination, but in the 
remainde the two examinations were conducted by different 
radiologists a: d interpreted independently. 


Results 


More pulmonary nodules were detected by CT than by 
whole luag tomography in 32 (3596) of the 91 patierts. In 
five of the 32 patients, whole lung tomography showed 
no pulmona y nodules, but CT showed one or more. In 
13 patients, one nodule had been seen on whole lung 
tomograDhy but two or more were detected by CT. In 14 
patients. tv» or more nodules were detected by whole 
lung tomogrephy, while CT showed even more nodules. 
In 13 of the 32 patients, bilateral pulmonary nodules 
were detected by CT after whole lung tomography dem- 
onstrated nodules in only one lung. 

In four petients fewer nodules were detectsd by CT 
than by whcle lung tomography. In one patient, whole 
lung tom ography demonstrated two pulmonar, nodules, 
while only »ne was seen on CT. Subsequert surgery 
removec the two metastatic nodules seen on whole lung 
tomograp^y and confirmed a false negative CT exami- 
nation. In txo patients, CT did not demonstrate a nodule 
that hac been demonstrated with conventional chest 
radiographs and whole lung tomography. However, 
since bath taese patients were too large to fit completely 
into the ace-ture of the gantry, the CT examinaticn did 
not incluce the lung portion containing the nodule. In 
the four-h patient whole lung tomography showed a 2 
cm mass in ne lingula and a questionable 1 cm nodular 
density n ‘he right lung. CT demonstrated the leí: lung 
nodule, bet showed that the right lung was normal. 
Follow-L p examinations of this patient durinc the next 
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year show no evidence of a nodule in the right lung. 
Review of the whole lung tomograms suggests that the 
initial CT interpretation was correct and that the positive 
interpretation of the initial whole lung tomograms was 
incorrect. 

In three patients, there was a false positive CT interpre- 
tation because no lesions were found at surgery which 
corresponded to the density seen on the CT examination. 
In one of these patients with a Ewing’s sarcoma, CT 
showed a 1.5 cm nodule in the right middle lobe and a 5 
mm subpleural nodular density in the right lower lobe 
(fig. 1). At thoracotomy, a 1.5 cm metastatic lesion was 
removed from the right middle lobe. but the surgeon 
could not palpate a parenchymal nodule that would 
correspond with the subpleural density seen in the right 
lower lobe. In another patient with a previous large-cell 
carcinoma of the right lung, CT demonstrated a 2.5 cm 
mass in the left lung apex and a 1 cm nodular density in 
the lingula (fig. 2). At surgery, a 2.5 cm metastatic lesion 
was resected from the apex of the left upper lobe, but 
the surgeon could not palpate a parenchymal nodule in 
the lingula corresponding to the density seen on CT. In 
both these cases, follow-up radiographs of the chest 
over 18 months show no evidence of pulmonary nodules. 
The third patient had a left upper lobectomy for an in 
situ squamous cell carcinoma of the left upper lobe 
bronchus. CT examination had demonstrated a 1 cm 
nodular density in the left upper lobe, but the pathologist 
did not find a parenchymal nodule in the resected left 
upper lobe (fig. 3). 

All of the false positive and false negative CT interpre- 
tations were in the first 29 cases of the study, indicating 
that accuracy increased as more experience was gained 
in interpreting CT examinations. 

Of the 91 patients, 31 had thoracotomy or median 
sternotomy within 10 days after CT examination and 
resection of some or all of the nodules demonstrated 
with CT. In 25 of the 31 patients, the resected nodules 
were primary or metastatic malignant lesions. In two 
patients previously described as having false positive 
results, additional nodules detected only with CT were 
resected and shown to be metastatic lesions, while one 
of the additional nodules in each patient was not found 
by the surgeon. In the other patient with false positive 
CT results, no pulmonary nodule was found after left 
upper lobectomy. In two patients, the nodule was a 
benign granuloma due to Histoplasma capsulatum. One 
patient had several nodules that proved to be suture 
granulomas from previous resections of metastatic nod- 
ules of synovial sarcoma. None of the resected nodules 
were subpleural lymph nodes. 

Thoracotomy or median sternotomy was performed in 
18 of the 32 patients in whom more nodules were 
detected by CT than by whole lung tomography. Three 
of these patients had the false positive CT examinations 
previously described; in the other 15 the nodules proved 
to be metastatic lesions. In eight of the 15 patients with 
proved metastases, all the additional nodules detected 
by CT were resected. In four patients, the surgeon 





Fig. 1.—CT of 18-year-old girl with Ewing's sarcoma 
showing 15 mm metastatic lesion (upper arrow) in right 
middle lobe and 5 mm nodular density not found at 
thoracotomy (/ower arrow). 





Fig. 2.—CT of 62-year-old man with metastatic large- 
cell carcinoma of right lung showing 15 mm nodular 
density (arrow) in lingula not found at thoracotomy. Note 
postoperative fibrosis anteriorly in right midlung. 


P d 





Fig. 3.— CT of 66-year-old man with carcinoma in situ 
of left upper lobe (arrow) showing 1 cm nodular density 
not found by pathologist after left upper lobectomy. 


described the lung as "studded with metastases," and 
no attempt was made to remove all the nodules that had 
been detected by CT. A unilateral thoracotomy was 
performed in three patients. All the nodules that had 
been detected by CT in that lung were removed, but CT 
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had shown bilateral nodules, and the nodules in the 
other lung were not removed. 

The finding of more pulmonary nodules by CT than by 
whole lung tomography altered the clinical course in 20 
of the 32 patients. In five patients, this information 
obviated the need for further surgery, either thoracotomy 
or laparotomy, and made chemotherapy the treatment of 
choice. In the other 15 patients, the additional informa- 
tion was helpful in their surgical management. In two of 
these 15 patients, the presence of the nodules seen with 
CT led to thoracotomy for resection of the nodule or 
nodules. In four patients, a median sternotomy was 
performed rather than a thoracotomy, because bilateral 
nodules had been detected. In one patient in whom bi- 
lateral nodules were detected by CT this information was 
responsible for beth the decision to operate and the per- 
formance of a median sternotomy rather than a thora- 
cotomy. In one patient, a right thoracotomy was planned, 
but the CT examination indicated a left thoracotomy 
instead. In seven patients, resection of pulmonary nod- 
ules was planned, and detection of additional nodules 
with CT directed the surgeon to these additional nodules 
at thoracotomy. 


Discussion 


Because resection of pulmonary metastatic lesions 
improves the survival rate in certain types of malignan- 
cies [7, 8], for several years we have used whole lung 
tomography to detect pulmonary metastases, especially 
in patients who have malignant bone tumors and soft 
tissue sarcomas. Our early clinical experience with CT of 
the lungs showed that more pulmonary nodules could 
be detected by CT than by either conventional chest 
radiography or piain-film whole lung tomography [3,4] 
and our current findings confirm this. 

More nodules can be detected by CT than by whole 
lung tomography for two reasons. First, the transverse 
orientation of the CT images eliminates the confusing 
shadows caused by superimposed cardiovascular and 
bony structures (fig. 4). Second, the format of the CT 
image (looking for a white spot against a dark gray 
background) makes identifying pulmonary nodules eas- 
ier with CT than with whole lung tomography, in which 
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Fig. 4.—CT of 18-year-olc boy 
with osteogenic sarcoma. A, Previ- 
ously undetected 15 mm metastatic 
lesion (arrow) behind right hilum. B, 
Previously undetected 5 mm sub- 
pleural metastatic lesion (arrow). 





nodules are seen as a lighter gray spot against a darker 
gray bacxc'cund. 

Identifring pulmonary nodules on CT is straightfor- 
ward when :he nodule is larger than the pulmonary 
vessels in the same portion of the lung (fig. 4A). When 
pulmona-y rodules are the same size as pulmonary 
vessels cr smaller than the vessels in the same area, CT 
interpretatio is more difficult. If a density on the CT 
image ts continuous with a vascular structure on the 
same Scen ® on an adjacent scan, it probably represents 
a vascular structure rather than a pulmonary nodule. If 
the dens ty cn the CT image is near the periphery cf the 
lung and is arger than blood vessels located a similar 
distance away from the chest wall or is definitelv not 
connected te the vessels in the area, the density more 
likely represents a pulmonary nodule (fig. 4B). Nodules 
very close t» the diaphragm and nodules in the sub- 
pleural rec:cn can be difficult to detect on static fi m or 
Polaroid CT images taken at fixed window settings. 
Frequently only a portion of a nodule is included in the 
13 mm :hicxness of the scan, or a nodule will be 
overshaGowed by a portion of the diaphragm that is 
partially nciaded in the scans near the lung base. Elec- 
tronic mar iculation of the image display is essent al in 
detecting sucn nodules. However, caution must be used 
when assicring significance to nodular densities less 
than 5 mm ir diameter that are located in the subplaural 
portions of the lungs. Although this is an area frequently 
involved by metastatic disease, small areas cf plaural 
thickening or subpleural fibrosis may give the appear- 
ance ofa per pheral nodule. Therefore, unless numerous 
other larger nodules are seen in the lung or a previous 
comparaole ZT scan is available for comparison, wa are 
hesitant *o wterpret these densities as representing me- 
tastasis. We believe CT scanning is the most reliable 
method for dinically following these densities, because 
juxtadiaph ^3 3matic and subpleural densities seen on CT 
examinaticns are usually difficult, if not impossible, to 
detect by cemventional radiographic techniques, includ- 
ing conventienal plain-film tomography. 

Contrary te other findings [2, 6, 9, 10], almost all the 
pulmonary nodules detected only with CT in our study 
were me astatic lesions. In 15 (8396) of 18 patients in 
whom C" cemonstrated more pulmonary nodules than 
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had whole lung tomography, resection confirmed that 
the nodules demonstrated only by CT were metastatic 
lesions. Of the 91 patients, 31 had pulmonary nodules 
demonstrated by CT resected, and the nodules in 27 of 
these patients were metastatic lesions. The high propor- 
tion of proved metastatic nodules in this series is partly 
due to careful selection of patients for CT examination. 
We are primarily studying patients with known malignan- 
cies that have a tendency to metastasize to the lungs. 
Pulmonary nodules found in this clinical setting are 
generally metastatic. 

When a solitary pulmonary density is detected by CT in 
a patient with no known malignancy, our approach is the 
same as it is in the patient with a solitary pulmonary 
nodule detected on a chest radiograph. Any previous 
films of the patient are evaluated to determine if the 
nodule was present previously and, if so, to see if it has 
enlarged. Localized plain-film tomography is performed 
to determine if the density represents a nodule or is 
merely an area of fibrosis or pleural thickening. If the 
density is a nodule, plain-film tomography is used to 
determine if the nodule is calcified. In certain patients, 
CT can determine if the nodule is calcified or not, 
especially if the nodule is large, but in most, localized 
plain-film tomography is more accurate than CT. Be- 
cause of the “partial volume" effect, the CT numbers for 
calcified nodules may be higher than, equal to, or lower 
than those for an uncalcified nodule, depending on how 
much aerated lung is included in the 13 mm scan 
thickness. 

Because more pulmonary metastastic lesions can be 
detected with CT than with whole lung tomography, and 
particularly because bilateral nodules have been de- 
tected with CT when whole lung tomography has dem- 
onstrated only unilateral nodules, we now use a combi- 
nation of stereo chest radiography and CT for detecting 
pulmonary metastasis in selected patients. This policy 
has the enthusiastic support of our oncologists and 


thoracic surgeons. Before beginning CT of the lung, 50 
to 60 whole lung tomographic examinations were per- 
formed each month, but now 10 to 15 whole lung 
tomographic studies are done each month and 70 to 80 
CT scans are done each month in an effort to detect 
pulmonary metastasis. 
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Radiographic Manifestations of Pulmonary Mycobacterium kansasii 
Infections 


EDWARD E. CHRISTENSEN, ' GERAL W. DIETZ,' CHAI HO AHN,? JOFN S. CHAPMAN,? ROBERT C. MURRY,' 
AND GEORGE A. HURST? 


The radiographic characteristics of 187 pristine cases of 
pulmonary Mycobacterium kansasii infection are reviewed. 
The cases were selected from a total of 309 patients with two 
positive sputum cultures. All but three of the 187 patients had 
pulmonary disease. The progenitive focus of disease almost 
always involved the upper lobes, the right side (7296) more 
often than the left (50%). Upper lobe disease began posterior 
to the trachea in every case. Only one patient had disease 
that originated in an atypical location, that is, in the superior 
segment of the right lower lobe. The most frequent radio- 
graphic abnormality was cavitation (96% of diseased pa- 
tients). The classical description of a thin walled cavity (or 
cavities) occurred in 33% of patients. A cicatricial reaction 
was common (two-thirds of cases). About 63% of patients had 
endobronchial spread. The likelihood of endobronchial dis- 
ease decreased as the distance from the progenitive focus 
increased. Pleural effusions and adenopathy were rare. In an 
individual case, it is not possible to differentiate between 
pulmonary M. tuberculosis and M. kansasii infections. 


Mycobacterium kansasii is one member of a group of 
Organisms which are called the atypical mycobacteria. 
The group was called "atypical" because it differed 
bacteriologically from M. tuberculosis, the "typical" 
causative organism for human tuberculosis. In the Run- 
yon [1] classification of the atypical mycobacteria, M. 
kansasii is classified as group | organism. It is closer to 
the tubercle bacillus, both bacteriologically and clini- 
cally, than any of the other atypical organisms [2-4]. It 
produces a creamy white colony that matures in from 
14-21 days. The colonies turn from white to yellow- 
orange upon exposure to light, thus the name photo 
(light) chromogen (color). 

The epidemiology of M. kansasii infection is not under- 
stood and the source of human infections is unknown. 
The disease is not considered contagious from one 
human to another, so infected patients need not be 
isolated. The incidence of disease varies a great deal 
from one section of the country to another. It is exceed- 
ingly uncommon in New England [5], but quite common 
in the central portions of the United States. Most large 
reports have come from Texas, Kansas, lllinois, and 
Louisiana [6-10]. 


Subjects and Methods 


Patient Selection 


We retrospectively studied the radiographic characteristics of 
pulmonary mycobacteriosis kansasii. All patients were from the 
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University of ~exas Health Center at Tyler (formerly the East 
Texas Chest d»spital). The study covered a 17-year period from 
September 7959 to September 1976. Patients with at least two 
positive sputum cultures growing at least 100 colonies of M. 
kansasii we-» considered potential candidates for the study. 
Those with oaly one positive culture, with fewer than 100 
colonies, or with only one positive gastric aspirate were ex- 
cluded. A tcta of 309 patients met this initial test. Their charts 
and radiograpas were reviewed, and 187 pristine cases were 
selected for hs study. These patients had no previous history 
of a mycobéeterial infection, no other sputum pathogen within 
6 months cf he admission chest radiography, at least one 
posteroantercr and lateral chest examination, and not more 
than 30 days of antituberculous therapy. Only 1796 cf the 
patients in the pristine group had any treatment prior to the first 
radiograph. 

A total of £22 (40%) of the 309 patients with two positive 
cultures fai ec at least one of the tests for inclusion in the 
pristine categery: 40 had been treated more than 30 davs, 24 
had a secoré organism within 6 months of the first radiograph 
(usually M. :L5erculosis but occasionally group Il, Ill, or IV 
mycobactera or a fungus), 39 gave a history cf previous 
tuberculosis. «nd 19 were discarded for miscellanecus reasons 
(no radiograo s, previous pulmonary resections, complicating 
bronchoger ic carcinoma, radiation therapy, etc.). 


Definitions 


Words lik» patchy, fibronodular, fibrocavitary, interstitial, 
reticular, nodalar, fluffy, and so on had different meanings to 
each of the authors. Newell et al. [11] had similar proolems 
when they attempted to set down a definitive nomenclature for 
tuberculosis “stead of forcing our nomenclature on the films, 
we tried to let the radiographic images serve as their own 
definitions. Te accomplish this, we photographically reduced 
the posteroarverior films of the pristine cases to a 12.7 = 17.8 
cm format. Al of these smaller films could be displayed at one 
time, so it was easy to search for cases that had a similar 
radiographic appearance. While we could not agree on descrip- 
tive terms, we could identify recurring patterns of disease. The 
few descriptive terms that we did use are illustratec in figure 1 
and defined a: follows: 

Focus of aisease — an area of homogeneous confluent and/or 
cavitary pulmenary disease greater than 1 cm. Two or more foci 
could be present in a lobe, provided the foci were clearly 
separated by apparently normal lung. We differentiated foci into 
two types: prc3enitive foci and secondary foci. 

Progenitive focus of disease — the focus that was judged to 
be the initia! site of infection. When two sites were equally 
involvec, bots were considered progenitive foci. Even with 
moderate asymmetry, both were called progenitive foci when 
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Drainage Area Disease 
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Pleural 
Disease 






Secondary 
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> 


Reticulonodular Disease Distant Pleural Disease 


Fig. 1. —Diagram of descriptive terms. 


they were cavitary and located in the posterior portions of the 
upper lobes. 

Secondary focus of disease— a focus that appeared smaller 
and lower in position than the progenitive focus from which it 
originated. Secondary foci were considered areas of endobron- 
chial spread. 

Drainage areas of disease—linear- and nodular-appearing 
disease between a focus of infection and the adjacent hilum. 

Reticulonodular disease — all parenchymal lung disease not 
included in the previous definitions. Reticulonodular disease 
was considered endobronchial spread. At times it was primarily 
reticular, at other times it was entirely nodular, but it usually 
was a combination of the two. 

Endobronchial spread — all pulmonary parenchymal disease 
other than a progenitive focus with its drainage area disease. 
Secondary foci and all reticulonodular disease were categorized 
as endobronchial spread. We defined a secondary focus as one 
that was anatomically lower (or equal in height) and smaller in 
size than a progenitive focus. 

Contiguous pleural disease-— pleural disease, or apparent 
pleural disease, between a progenitive focus of infection and 
the adjacent chest wall. When the pleural disease was adjacent 
to a cavity, it was impossible to determine how much of the 
thickening actually represented the wall of the cavity. 

Distant pleural disease — pleural thickening and/or fluid re- 
mote from a focus, usually in the lateral or posterior costo- 
phrenic angles. 


Results 
Age, Race, and Sex Distribution 


The median age of patients in the pristine group was 
50 years. A distinct age difference occurred between 
males and females. Median age of males was 52 years; 
females, 41 years. The youngest patient was an 18-year- 
old white male and the oldest a 93-year-old Latin male. 
Patients were white (80%), black (1896), and Latin (2%). 
The disease was about four times as common in males 
(8196) as in females (19%). 


Associated Nontuberculosis Disease 


Chronic obstructive pulmonary disease was the only 
nontuberculosis disease that occurred with significant 


TABLE 1 


Radiographic Classification of M. kansasii Infections by Extent 
of Pulmonary Lesions 


Classification No. Patients (96) 
Normal (no visible disease) ............. 3 (1.6) 
MINIME .iaiues 9495 RAXANI EA RA Io ERES 4 (2.1) 
Moderately advanced .................. 80* (42.8) 
Far our e E E E DTI ILS 1001 (53.5) 
TOM iiu aq dod d o PREX XEE RARE 187 (100) 


* Of these, 29 were only because of cavitation. 
t Of these, 43 were only because of cavitation. 


frequency. This diagnosis was made on the basis of 
overexpanded lungs, that is, flattened diaphragms and 
an increase in the anteroposterior diameter of the chest. 
The degree of overexpansion was graded as minimal 
(34%), moderate (21%), and advanced (6%). The diag- 
nosis of bullous emphysema was only made when we 
could actually see the walls of blebs or bullae. Bullous 
disease (39%) was graded by severity as minimal (20%), 
moderate (11%), and advanced (8%). 


Extent of Disease 


The extent of disease was assessed according to the 
1961 classification of pulmonary tuberculosis [12]. Table 
1 summarizes the extent of disease in the 187 patients in 
our study group. Three patients had normal radiographs, 
even though they had two positive cultures. The infection 
was either moderately or far advanced in 98% of the 
diseased patients. One of the reasons for this relatively 
advanced stage of disease is the cavitary nature of M. 
kansasii infections. This old classification of tuberculosis 
is heavily weighted towards cavitary disease, and almost 
all M. kansasii infections are cavitary. 


Distribution of Pulmonary Infection 


The disease was unilateral in 5996 of patients and 
bilateral in the remainder. When the disease was unilat- 
eral, the right side was infected more than twice as often 
as the left. In 1796 of the patients with unilateral infec- 
tions, the disease was extensive (fig. 2). The right upper 
lobe was the most diseased lobe in 115 patients (63%), 
the left upper lobe in 74 patients (4196), and each of the 
lower lobes in two patients (196). The total is more than 
100% because occasionally two lobes were equally in- 
volved. The disease was confined to one lobe in 80 
patients (43%): 28% in the right upper lobe and 15% in 
the left upper lobe. The upper lobes were diseased in all 
but one of the 80 patients with single lobe disease. The 
exception was in the superior segment of the right lower 
lobe of a 34-year-old white male (fig. 3). He did not have 
diabetes, nor was he a compromised host. The other 
patients with their most extensive disease in the lower 
lobes also had upper lobe involvement and the lower 
lobe disease probably represented extensive endobron- 
chial spread. 

Table 2 shows the segmental distribution of disease 
within the involved lobes. On the lateral view, the ante- 
rior wall of the trachea was used to separate the anterior 
segments from the other segments of the upper lobes. 
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Fig. 2. — Extensive unilateral M. kansasii infection. 


Occasionally a large progenitive focus extended into the 
anterior or lingular segments. However, in each of these 
instances, the disease was extensive and originated in a 
more posterior site. No patient had disease that was 
limited to the anterior portion of an upper lobe. 

The disease involved the apical portions of the lungs 
in 157 patients (85%) and the subapex in 155 patients 
(8496). In 9796 of patients, the disease involved either the 
apex, subapex, cr both. Only six patients had infections 
that spared the apical and/or subapical regions. One of 
these was the patient with disease limited to the superior 
segment of the right lower lobe. The other five patients 
had disease too low in the lungs to be considered 
subapical, but even in these patients, the disease origi- 
nated posterior to the trachea. 

The lungs were divided radially into three zones: (1) 
perihilar, (2) midiung, and (3) peripheral. Only 15% of 
progenitive foci were limited to a single zone. In one of 
these patients, the disease was perihilar. The others 
were equally divided between the midlung and peripheral 
zones. The patient with perihilar disease had large bullae 
replacing most oí the lung in the midlung and peripheral 
zones. When the disease involved more than one zone, 
the midlung anc peripheral zones were involved with 
almost equal frequency. The perihilar zone was diseased 


Fig. 3.—=ilm of 34-year-old white male showing unusua' locat on for 
focus of M. kamsasii infection in superior segment of right lower Icbe. 


TABLE 2 
Lobar anc Segmental Distribution of Progenitive Foci in 184 
Patients 
: Oniy Dis- 
No. Patien egment Diseased eased Seg- 
Lobe atients Seg Segments "E g 
Right upper .... 134 Apical 121 12 
Posterior 122 12 
Anterior 51 0 
Left upper  ... 92 Apical-poste- 92 68 
rior 
Anterior 23 0 
Superior lin- 4 0 
gular 
Inferior 2 0 
Rightlowar .... 1 Superior 1 1 


Note.—Tcta ssamore than 184 because some patients had bilateral progenitive 
foci. 


about ome-third as often as the other two zones. The 
zone jucgec to be maximally involved was equally di- 
vided be:ween the mid and peripheral zones. 


Cavitation 


Many oa'ients had bullous emphysema; in these pa- 
tients, it wes occasionally impossible to differentiate 
between cavitation and bullae. Nevertheless, in each 
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TABLE 3 
Characteristics of 252 Cavitary Foci 


Characteristics of Cavities Percentage of Foci 


Number: 
(Ee UP RTTTTTTDILTTODITL TITLE 12 
DRESSER LsesaséevuiAnds vRReqEeE ARMOR 28 
SOF MOTE cavit LusesisesesdansEXGdXMREXC ERA 60 
Greatest dimension of largest cavity (cm): 
DB AE Leo dua Vibe em p dco bp E odio 31 
BD E esa Add Aden. dgaci CRA e 41 
ee ee ee ee ee ee E E RE a 19 
Mon IE B ciocusaexua Ur E34RER?TECC UMS QE En 9 
Infiltrate cavitated (96): 
I ooiasossseonsPoqid-dAd das eure addi RS add 18 
DE edie dese cies qd dale eee Beers e ados 44 
DI BEEE E Keser eee seen panes 24 
IU Lens tetir e d d ERRARE SR eedeeas 14 
alque oo es Fo tae dÉTrbe RR EXE EE 8 





Note. — Total includes 26 cavitary secondary foci. 


case we attempted to make the differentiation. Of 299 
foci of infection, 252 were judged to be cavitary. The foci 
that were not cavitary were usually smaller and, in most 
cases, probably represented secondary foci. We mea- 
sured the largest cavity and estimated both the number 
of cavities and the percentage of the infiltrate that had 
cavitated (table 3). In 8896 of patients, cavities were 
multiple. In 2896 of the cavitary foci, the largest cavity 
was 4 cm or more in greatest dimension, and in most 
cases cavitation involved a large percentage of the total 
disease process. 

Air-fluid levels occurred in 896 of cavitary foci. Usually 
only one cavity contained an air-fluid level, even though 
multiple cavities may have been present. The percentage 
of the cavity that was fluid-filled was always minimal, 
never exceeding 2096 of the estimated volume of the 
cavity. 


Drainage Area Disease 


Linear and nodular disease between a progenitive foci 
and adjacent hilum was called drainage area disease 
(fig. 1). It usually took the form of linear stranding along 
the bronchovascular tree supplying the progenitive focus 
as shown in figure 4. It was exceedingly common, 
occurring to some extent in 80% of right upper lobe and 
57% of left upper lobe progenitive foci. 


Scarring and Volume Loss 


A cicatricial reaction was common, especially when 
the disease was extensive. Volume loss was present in 
68% of upper lobe progenitive foci: in 41% the volume 
loss was minimal, in 1896 moderate, and in 9% severe. 
To be judged severe, a lobe had to be markedly con- 
tracted, (i.e., almost completely destroyed). 


Patterns of Disease for Upper Lobe Foci 


Cavitation was the most consistent feature of M. kan- 
sasii infections. In reviewing all of the full size chest 
films, including tomograms when available, cavitation 
was present in 9696 of patients with radiographic dis- 





Fig. 4.— Pattern 1 consisting of one predominate cavity with little or 
no surrounding parenchymal disease. 


ease. In reviewing the smaller photographic reproduc- 
tions, cavitary disease was the predominate radiographic 
feature in 85% of the upper lobe foci. In the other 15%, 
infiltrative disease predominated. The cavitary disease 
was divided into two major subdivisions depending on 
whether there was one predominate cavity (4796) or 
multiple cavities without a predominate one (38%). 
These broad categories were further subdivided into 
seven patterns. Bilateral disease was frequently asym- 
metrical so that the two lungs had to be categorized 
separately. Approximately the same percentages of each 
category occurred on the two sides, but the right was 
more often diseased. The seven patterns are: 

Pattern 1: One predominate cavity with little or no 
surrounding parenchymal disease. This category was 
reserved for solitary thin-walled cavities with little or no 
surrounding parenchymal disease like the cavity shown 
in figure 4. This is the classic pattern usually described 
as a prototype for atypical mycobacteriosis [13-15]. Only 
896 of patients had this pattern. 

Pattern 2: One predominate cavity with a moderate 
amount of surrounding parenchymal disease (fig. 5). 
This was the most common pattern occurring in 28% of 
lungs. 

Pattern 3: One predominate cavity with extensive sur- 
rounding parenchymal disease was found in 11% of 
diseased lungs (fig. 6). 

Pattern 4: Multiple cavities (no predominate one) with 
minimal to moderate amounts of surrounding parenchy- 
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Fig. 5.— Pattern 2 is one predominate cavity with moderate amount of 
surrounding parenchymal disease. 





Fig. 6.— Pattern 3 is one predominate cavity with extensive surround- 
ing parenchymal disease. 





Fig. 7.— Pattern 4 shows multiple cavities (no predominate one) with 
minimal to moderate amounts of surrounding parenchymal disease 


mal disease ('ig. 7). This was the second most frequent 
pattern, occurring in 25% of diseased lungs. A few of 
these lesions especially those with thin-walled cavities, 
may actually represent bullae and not areas of pulmonary 
necrosis. Some cases would probably meet other radiol- 
ogists’ definit on of “thin-walled” cavitary disease. If they 
are included, the percentage of patients with thin-walled 
cavities is 39% (8% pattern 1 and 25% pattern 4). 

Pattern 5. Multiple cavities (no predominate one) with 
extensive surrounding parenchymal disease (fig. 8). 
Some 13% af all lesions had a similar appearance. 

Pattern 6: Small parenchymal infiltrates with little or 
no cavitation. 

The last two patterns are characterized by predomi- 
nately imfiltrative disease. However, even in these pa- 
tients there were frequently small cavities. Neverthe ess, 
for these last two patterns infiltration was the predomi- 
nate radiographic feature. 

Small parenchymal infiltrates were more common in 
the left lung where they accounted for 17% of the 
disease, as epposed to only 9% on the right (fig. 9). The 
probable exp anation for the difference between the two 
sides is that the disease usually started on the right and 
the smaller left-sided infiltrates represented secondary 
foci of endotronchial spread. The overall incidence of 
pattern 9 disease was 12%. 

Pattern 7: _arge parenchymal infiltrates with little or 
no cavitation (fig. 10). Only 3% of upper lobe *oci were 
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Fig. 8.—Pattern 5 consisting of multiple cavities (no predominate one) 
with extensive surrounding parenchymal disease. 





Fig. 9.—Pattern 6 is small parenchymal infiltrates with little or no 
cavitation. 





4 
ge. 


Fig. 10. — Pattern 7 shows large parenchymal infiltrates with little or 
no cavitation. 


of this variety. M. kansasii produces a necrotizing gran- 
ulomatous infection. When the disease has been present 
long enough to become extensive, a prerequisite for 
inclusion in the category, necrosis usually dominates the 
radiographic picture. 


Adenopathy 


Only one patient had unequivocal adenopathy, a 34- 
year-old white male with far advanced cavitary disease in 
the right upper lobe and extensive spread into the right 
lower and middle lobes. The adjacent right hilar and 
paratracheal lymph nodes were enlarged. No follow-up 
films were available. Three other patients had equivocal 
evidence of adenopathy. In these, an enlarged azygos 
vein, adjacent pleural thickening, or superimposed nod- 
ular pulmonary disease may have been responsible for 
the radiographic appearance. 


Pleural Disease 


Pleural disease was divided into two types: (1) distal 
pleural disease remote from a focus of infection; and (2) 
contiguous pleural disease adjacent to a focus of infec- 
tion. Decubitus films were available on only a few pa- 
tients so we were usually uncertain about the character 
and chronicity of the distant pleural disease. Seven 
patients (4%) had a clearly defined edge of pleural 
thickening and/or fluid blunting either a lateral or pcs- 
terior costophrenic sulcus, four on the right and three 
on the left. The quantity of fluid, if indeed the pleural 
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disease was an effusion, was always minimal, never 
more than a few hundred milliliters. 

Contiguous pleural thickening was present along the 
adjacent chest wall in 37% of upper lobe progenitive 
foci. In 18% the maximum thickening measured less 
than 1 cm, in 16% between 1 and 2 cm, and in 3% over 2 
cm (fig. 11). It was frequently impossible to know how 
much of the thickening was truly pleural and how much 
represented parenchymal disease in the wall of an adja- 
cent cavity. 


Endobronchial Spread 


We defined endobronchial spread as disease remote 
from the progenitive site(s), at a lower or equal height in 
the lungs, and less mature appearing. Size, cavitation, 
and the degree of cicatricial reaction were used to assess 
maturity. Endobronchial spread occurred in 63% of dis- 
eased patients. Two principal types of endobronchial 
disease were recognized: (1) reticulonodular disease 
with the individual lesions less than 1 cm; and (2) larger, 
more confluent lesions greater than 1 cm. The larger 
lesions, called secondary foci, were occasionally cavi- 
tary. All lower and middle lobe disease, even when 
cavitary, was considered endobronchial in origin. The 
only exception was the one patient with disease confined 
to the superior segment of the right lower lobe. Reticu- 
lonodular disease was extremely variable in its radio- 
graphic appearance. It ranged from a fine and sparse 
reticular infiltrate to extensive near-confluent nodular 
disease. At times, reticulonodular disease appeared aci- 
nar with poorly defined 5-6 mm nodules, while at other 
times the nodules had crisply defined margins. The 
nodules ranged in numbers from one to many dozens. 

In general, the lung closest to the progenitive focus 
was at greatest risk. Of the 134 patients with a progeni- 
tive focus in the right upper lobe, 34% had intralobar 
endobronchial spread. Most were reticulonodular and 
could have been called satellite lesions. The incidence 
of endobronchial spread diminished as the distance from 
the parent lobe increased. The right lower lobe (2396) 
was more frequently involved than the right middle lobe 
(1896), but the difference was minimal; and superior 
segment disease (20%) was more common than disease 
in the basilar segments (16%), but again the difference 
was minimal. To determine cross-over spread from the 
right upper lobe to the left lung, 43 patients with con- 
commitant left upper lobe progenitive foci were sub- 
tracted from the original 134 patients, leaving a total of 
91 patients at risk. Cross-over to the left upper lobe 
(1596) was more common than to the left lower lobe 
(596). 

A total of 91 patients had left upper lobe progenitive 
foci. This number was reduced to 48 patients for cross- 
over spread because 43 of the 91 patients also had right 
upper lobe progenitive foci. Endobronchial spread from 
the left upper lobe was similar to that from the right 
upper lobe with one exception. Lingular disease was a 
great deal more common from the left upper lobe (46%) 
than right middle lobe disease was with a right upper 
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Fig. 11.—Fiir showing extensive contiguous pleural disease around 
cavitary right uper lobe focus. 


lobe progentive focus (18%). The explanation fer the 
difference is probably the proximity of the lingular Dron- 
chus. While he right middle lobe bronchus originates 2- 
3 cm from tae right upper lobe bronchus, the limgular 
bronchus stares a common origin with the rest cf the 
left upper lobe. The radiographic picture of limgular 
endobronca 3l spread was quite characteristic. From the 
progenitive ocus in the apex, which was frequently 
cavitary, reticulonodules spread throughout the left mid- 
lung anc more confluent foci in the inferior lingula 
developed (ig. 12). The incidence of endobrorchial 
spread to ctoer portions of the lungs from a left upper 
lobe progentive focus was: left lower lobe 34%, right 
upper lobe 1296, right lower lobe 13%, right middle lobe 
4%. 

Endobroachial spread was reticulonodular in charac- 
ter about twice as often as it was confluent, that is, 
formed a secondary focus. The two lungs were sim lar in 
this respect With only a few exceptions, intralobar 
endobronc nal spread was reticulonodular in character. 


Discussion 


Patients wath two positive sputum cultures (over 100 
colonies) of M. kansasii usually have radiographic evi- 
dence of dissase. Only three of our pristine cases (1.6%) 
had norma: =hest radiographs. The age, race, and sex 
distribution of our cases is consistent with other reports 
in the lite-acure [10, 16]. The disease occurs predomi- 
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Fig. 12.—Endobronchial spread from cavitary 
focus in left upper lobe with reticulonodular dis- 
ease in midlung region and secondary focus in 
inferior lingular segment. 


nately in white males with a mean age of about 50 years. 
The most important associated disease is chronic ob- 
structive pulmonary disease, which was radiographically 
evident in 6196 of our patients. This is similar to the 
spirometrically determined 6996 incidence of chronic 
obstructive pulmonary disease reported by Ahn et al. [6] 
on the same group of patients. Bullous emphysema of 
some degree was present in 3996 of patients. 

The most predictable characteristic of pulmonary M. 
kansasii infections is its distribution. Of 80 patients with 
disease confined to a single lobe, all but one involved 
the upper lobes, 51 on the right and 28 on the left. The 
lone exception was in the superior segment of the right 
lower lobe. When the upper lobe disease was confined 
to a single segment, the segment was always either the 
apical, posterior, or apical-posterior, depending on the 
side. Another common radiographic characteristic of 
pulmonary M. kansasii infections is cavitation, which 
occurred in 96% of our cases. The cavities were fre- 
quently multiple (88%) and often more than 4 cm in 
diameter (2796). The size, shape, and smoothness of 
cavity walls were extremely variable and not felt to be 
characteristic enough to distinguish M. kansasii from 
other cavitary lung diseases. The so-called classical 


radiographic picture of a thin-walled cavity [13-15] was 
found in 33% of cases, 8% with one predominate cavity 
and 2596 with multiple cavities. 

A cicatricial reaction was common, especially when 
the disease was far advanced. About two-thirds of the 
patients had some volume loss, usually minimal, but in 
996 of patients, one lobe was markedly contracted. 

Adenopathy and pleural effusions were both rare. Only 
one patient had unequivocal adenopathy. A few (496) had 
a pleural meniscus that could have represented an effu- 
sion, but because we did not have decubitus films we 
were never certain. Even in these cases, the quantity of 
fluid was not more than a few hundred milliliters. No 
patients had an empyema. 

It has been stated that endobronchial spread is less 
common with M. kansasii than with M. tuberculosis [15, 
17]. The exact incidence of endobronchial spread for a 
comparable study group of M. tuberculosis patients is 
unknown, but the incidence of endobronchial spread for 
our M. kansasii patients was 6396. The likelihood of 
endobronchial spread decreases as the distance from 
the progenitive focus increases. Thus, the parent lobe, 
the one containing the progenitive focus, was the most 
frequent site of spread. 

We intend to look at a comparable study group of 
patients infected with M. tuberculosis so that we can 
compare the two diseases. However, at this time we do 
not feel that we have radiographic criteria which can 
differentiate an individual case of M. kansasii infection 
from one of M. tuberculosis. 
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Identification of Thoracic Isomerism from the Plain Chest Radiograph 


BENIGNO SOTO.' ALBERT D. PACIFICO,? ARTHUR S. SOUZA, JR.,' LIONEL M. BARGERON, JR.,* 
RUFINO ERMOCILLA,* AND INA L. TONKIN’ 


Plain chest radiographs of 14 patients with congenital car- 
diac malformations associated with situs ambiguus were ret- 
rospectively reviewed to establish diagnostic radiographic 
signs from both frontal and lateral projections. Cardiac diag- 
nosis was previously established by angiocardiography in 
each of the 14 patients and by supplemental anatomic inspec- 
tion in 10. Right thoracic isomerism was present in six patients 
and left thoracic isomerism in eight. 

Analysis of frontal projections showed similar length of right 
and left bronchus (mean ratio, 1.13 + 0.09) in each patient, 
and similar anatomic relations between each bronchus and its 
respective pulmonary artery (i.e., eparterial or hyparterial), 
previously shown to be useful radiographic signs of situs 
ambiguus. 

The diagnosis of situs ambiguus could also be suspected 
from the lateral projection of the plain chest film, a finding not 
previously reported. This projection usually shows the right 
and left bronchus posterior to the respective pulmonary artery 
in patients with right isomerism (usually associated with as- 
plenia) and each bronchus inferior and anterior to the corre- 
sponding pulmonary artery in those with left isomerism (usu- 
ally associated with polysplenia). 

Radiographic criteria were listed for diagnosis of situs 
ambiguus and for separation into left and right isomerism 
from each projection to compare their usefulness. Frontal and 
lateral films from 14 patients in the study group (situs ambig- 
uus) were compared with the 29 patients in a control group 
(three with situs inversus and 26 with situs solitus). These 86 
films were randomized and reviewed “blindly” by three radiol- 
ogists in 258 observations. Eleven errors in diagnosis (4.396) 
were made by the observers: one film of a patient with situs 
inversus was diagnosed as situs solitus and 10 films of 
patients with situs ambiguus were incorrectly reported as 
situs solitus. A total of 84 observations was made of 14 
patients with situs ambiguus with two false negatives and no 
false positives. A total of 48 observations of eight patients 
with left isomerism was made with seven errors. A total of 36 
observations of patients with right isomerism was made with 
four errors . There was no significant difference between the 
false positive anc false negative error rate using frontal or 
lateral views (P < 0.50). 

These data permit the conclusion that the frontal and lateral 
views of the plain chest film are independently equally useful 
in allowing the suspicion of the diagnosis of situs ambiguus 
and in separating left from right isomerism. 


Introduction 


The lungs, liver. spleen, stomach, and atria are usually 
asymmetric organs and the term situs is used to define 
their position relative to the midline or sagittal plane [1]. 
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Situs solitus indicates the normal position of the viscera 
and situs irversus, their mirror image location. Situs 
ambiguus describes the condition in which usually asym- 
metric structures tend to be symmetrical [2]. Van Mierop 
et al. [3] suggested the term isomerism to describe 
symmetrica morphology; this can be further subdivided 
into right amd left subsets to describe patients with 
bilateral “rigat sidedness” or "left sidedness." 

There is a strong tendency toward situs ambiguus in 
patients wiih asplenia or polysplenia syndromes. the 
former tending to have right and the latter left isomerism 
[3]. Patients with these syndromes often have multiple 
severe congenital cardiac malformations, usually more 
severe in t^cse with asplenia, although splenic absence 
and the presence of multiple spleens have been found in 
patients without cardiac malformations [4]. Shinebcurne 
et al. [5] ind zated that the splenic "state" is difficult to 
establish clinically and conveys less information than 
direct demonstration of the type of isomerism from 
bronchial eratomy. Clinically it is useful to diagnose 
situs ambiceus and the type of isomerism in patients 
with congenital cardiac malformations, since this per- 
mits improved planning of cardiac catheterization stud- 
ies. 

Pulmonary situs seems to be best indicated by Dron- 
chial anatcmy which does not always correspond to 
pathologic evaluation of lung lobulation [€, 7]. The 
length of each main-stem bronchus and the relation to 
its respective pulmonary artery provide the most reliable 
clinical pres ction of thoracic situs [8-10]. Normal y the 
right mair-&em bronchus is posterior and super or to 
the right pa monary artery and the left main-stem bron- 
chus anteric- and inferior to the left pulmonary artery [1, 
9]. The ozzosite relation exists in patients with situs 
inversus. Mest authors agree that pulmonary situs de- 
fined by broachial anatomy and atrial situs are concord- 
ant and, the-efore, that identification of bronchopulmo- 
nary artery anatomy permits reasonably reliable desig- 
nation of a ral situs [ 3, 10]. 

Proper ieentification of the situs of cardiac atria pro- 
vides the fce ndation for systematic classification of con- 
genital card ac malformations using the segmental ap- 
proach described and modified by various authors [5, 8, 
11-13]. Thus identification of thoracic situs may allow 
presumpticr of atrial situs and permit reasonable con- 
jectures ast the anatomy of underlying congenital heart 
disease. 
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TABLE 1: Cardiac Malformations 


Cardiac 
Axist 


Associated Anomalies 


Pulmonary Veins 


Systemic Veins 


Ventricular Great Artery 
Connection 


: > . .  Aortoventricular 
Atria Ventricular Relation Valves 


Sex and Age 


Case 


Right isomerism (group 1): 


ee em 


PS, CAV 
PS 
PDA 


TAPVC to RSVC 
Hypoplastic and 


Normal 


Normal 
R&LSVC 
IAC, LSVC 


Discordant 
DOV 
DOV 


Common 
Single 
Single 


Normal 
Common 
Common 


Two 
Common 
Common 


F,3d 


M, 7'/2y 


1 
3 ..M,1d 


anomalous 
TAPVC to LSVC 


E. 


PAV, CoA, PDA 
PS, CAV 
PS 


TAPVC to RSVC 
TAPVC to LSVC 


IAC, LSVC 


Normal 
R & LSVC 


Concordant 


DORV 
DOV 


Two 
Common 
Single 


Inverted 
Normal 
Common 


Common 
Common 
Common 


Left isomerism (g 


ad - 2l 


ASD, VSD 
VSD 
Interrruption of 


Normal 
Normal 
Normal 


IAC; R & LSVC 
IAC; R& LSVC 
IAC; R & LSVC 


Concordant 


Discordant 
DOV 


Two 
Two 
Single 


Inverted 
Normal 
Common 


Two 
Common 
Common 


r-. OD 


Ao. arch. PDA 


BEBE. .-J 
<A 

a 
om 
832 
ot 
C sE 
>in ow 
ao 2. => 


Not identified 


Normal 
pulmonic stenosis; CAV and PAV 


PAPVC to RA 


TAPVC to RA 
Normal 


IAC; R & LSVC 
IAC; R & LSVC 


Normal 


= superior vena cava, L = left, R = right; TAPVC and PAPVC = total and partial anomalous pulmonary venous connection; PS 


R&LSVC 


IAC 


Concordant 
Concordant 
Concordant 
Concordant 


DORV 


Two 
Common 
Two 
Common 
Two 


Normal 
Inverted 
Normal 
Normal 
Normal 


Common 
Two 
Common 
Common 
Two 


complete 


= patent ductus arteriosus; CoA = coarctation; ASD and VSD = 


double outlet right ventricle; y = year; d = day; m 


Note. —SVC 
and partial atrioventricular canal; IAC = interruption of inferior vena cava with azygous or hemiazygous continuation; PDA 


week. 


month; w 


double outlet ventricle; DORV 
Left ventricle leftward of right ventricle; Inverted = left ventricle rightward of right ventricle; Common = univentricular heart. 
apex orientation. 1 Each patient had two atrial appendages similar to the normal right (group 1) and left (group 2) atrial appendages. 


atrial and ventricular septal defect; LA — left atrium; DOV 


* Normal = 
t Base to 


This study was undertaken to determine the limitations 
in predicting thoracic situs from the plain chest radio- 
graph and to compare the usefulness of the lateral view 
which previously has not been recognized as helpful, 
with the validity of the more widely recognized analysis 
from frontal projections. 


Subjects and Methods 


Fourteen patients with situs ambiguus underwent cardiac 
evaluation at the University of Alabama in Birmingham between 
February 1974 and October 1977. There were nine males and 
five females ranging in age from 1 day to 31 years. Cardiac 
catheterization and angiocardiography were performed on each 
patient. Anatomic observations were recorded in 10 patients, 
seven who underwent intracardiac operation and three addi- 
tional nonoperated patients at postmortem examination. 

The cardiac malformations determined by angiocardiography 
and anatomic inspection are described for each study group in 
table 1. Patients were separated into two subsets according to 
the anatomy of the atrial appendages and the relation of each 
main-stem bronchus to its corresponding pulmonary artery. Six 
patients in group 1 had right thoracic isomerism with each atrial 
appendage resembling the morphology of a right atrial append- 
age. The left and right pulmonary arteries were located anterior 
and inferior to their corresponding main-stem bronchus (fig. 1). 
Group 2 consisted of eight patients with left isomerism, each 
having their left and right side atrial appendages similar in 
morphology to the usual left atrial appendage (fig. 2). Group 2 
patients had left and right pulmonary arteries located superior 
and posterior to the corresponding main-stem bronchus. The 
anatomy of the atrial appendages was directly verified in 10 
patients as detailed above. Angiographic examples of patients 
with right (group 1) and left (group 2) thoracic isomerism are 
shown in figures 3 and 4. 

Plain chest radiographs of 26 patients with situs solitus and 
three with situs inversus served for control. Ten patients had 
isclated aortic stenosis; eight, isolated ventricular septal defect; 
eight, isolated atrial septal defect; two, tetralogy of Fallot; and 
one, the complete form of common atrioventricular canal. The 
situs of the atria was anatomically verified at surgery in each 
patient. 

One frontal and one lateral radiograph from each of the 43 
patients (86 total films) were randomized (eight patients with 
situs ambiguus and left isomerism, six with situs ambiguus and 
right isomerism, three with situs inversus, and 26 with situs 
solitus). Each randomized film was reviewed “blindly” and 
separately by two radiologists with special training in cardiovas- 
cular disease (observers 1 and 2) and by one general radiologist 
(observer 3). A total of 258 observations was made (86 x 3) 
using a list of diagnostic criteria. 

Situs ambiguus was diagnosed when, on the frontal view, 
each bronchus had similar length (see below) and each bron- 
chus and its respective pulmonary artery were similarly position- 
ally related. On the /atera/ projection, situs ambiguus was 
diagnosed when the right and left pulmonary arteries were 
located either both anterior or posterior to the tracheobronchial 
tree and when the appearance of the main-stem bronchi were 
similar (i.e., both morphologic right or left). The right main- 
stem bronchus typically has a posterior stripe due to interface 
with the adjacent lung parenchyma (figs. 5B and 6B). In con- 
trast, the left main-stem bronchus does not have this mark 
because it is adjacent to the left pulmonary artery which has a 
density similar to that of the bronchial wall. 

Left isomerism was diagnosed from the frontal view when 
each pulmonary artery was identified superior to each bronchus 
and right isomerism when each was inferior. Left isomerism 
was designated from the lateral view when each pulmonary 


Fig. 1.—A, Posterior view of spec- 
imen with right isomerism showing 
similar length of right and left bron- 
chi. Pulmonary arteries not visible 
because of their anteroinferior loca- 
tion. Descending thoracic aorta (Ao) 
has been reflected superiorly to vis- 
ualize bronchus. LA = left atrium. B, 
Anatomic view of morphologic right 
atrial appendage which was located 
on left side. C, Angiogram with in- 
jection of contrast material into typ- 
ical morphologic right atrial append- 
age located to left. 


Fig. 2.—A, Posterior view of spec- 
imen with left isomerism showing 
origins of right and left upper bron- 
chi (arrows). Similar length of each 
main-stem bronchus is apparent. 
Right (RP) and left (LP) pulmonary 
arteries, above corresponding bron- 
chi, curve posteriorly at lung hilum. 
B, Bilateral morphologic left atrial 
appendages. C, Selective injection 
of contrast material into morpho- 
logic left atrial appendage which 
was located on right. 
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Fig. 3.—Patient with right isomer- 
ism. A, Lateral view of chest film. 
Neither pulmonary artery can be vis- 
ualized posterior to tracheobron- 
chial tree. B, Right ventricular (RV) 
angiocardiogram showing right and 
left pulmonary arteries (PA) anterior 
to tracheobronchial tree (arrows). 
AO - aorta. 


Fig. 4.— Patient with left isomer- 
ism. A, Lateral view of chest film 
showing pulmonary arteries poste- 
rior to tracheobronchial tree. B, 
Right ventricular (RV) angiocardi- 
ogram showing negative shadow of 
tracheobronchial tree (arrows); each 
pulmonary artery (P) crosses poste- 
riorly. AO = aorta, PA = main pul- 
monary artery. 


Fig. 5.— Lateral view of situs am- 
biguus with left isomerism (A) com- 
pared with situs solitus (B). Lines A 
and B define center of each upper 
lobe bronchus and the arrowheads 
C and D, height of thorax. Distance 
between each bronchus is smaller in 
patients with isomerism than those 
with lateralization. Posterior stripe 
in B (situs solitus) (arrows) identifies 
right bronchus. 
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Fig. 6. — Frontal (A) and lateral (B) 
views of chest radiograph of normal 
subjects (situs solitus). A, Lines A 
and a are drawn from carina to lat- 
eral aspect of each bronchus per- 
pendicular to long axis. Lines B and 
b are similarly drawn at origin of 
right and left upper bronchi. Dis- 
tance A-B and a-b are length of 
each main-stem bronchus. Left pul- 
monary artery (LPA) is located su- 
perior and posterior to left upper 
bronchus. Right pulmonary artery is 
not seen. B, Trachea (arrowheads) 
and origin of right (R) and left (L) 
upper bronchi. Right pulmonary ar- 
tery (RPA) is anterior to right (R) 
bronchus and left pulmonary artery 
(LPA) is posterior to left (L) bron- 
chus. Posterior stripe (arrows) iden- 
tifies right main-stem bronchus. 


artery was superior and posterior to each bronchus and right 
isomerism when each was anterior. 

Separate contingency tables were constructed for frontal and 
lateral views for each observer. From these we calculated the 
false negative (number of false negatives/actual positives) and 
false positive (number of false positives/actual negatives) rates 
for: (1) the diagnosis of ambiguus versus nonambiguus situs, 
(2) left isomerism, and (3) right isomerism. Contingency tables 
were also constructed to examine interobserver correlation. 

Length of each main-stem bronchus was measured on the 
frontal view of the plain chest film and their ratio calculated. 
This was the distance between the lines drawn perpendicular to 
the long axis of each main-stem bronchus at the level of the 
carina and at the origin of each upper lobe bronchus (fig. 6A). 
The lateral projection was analyzed by measuring the height of 
the thorax and the distance between the center of the origin of 
the left and right upper bronchi and a ratio calculated to 
normalize for differences in patient size (fig. 5A). 

The frontal chest radiographs were taken in the upright 
posteroanterior view centering the x-ray beam in the middle of 
the posterior aspect of the thorax parallel to the sagittal plane. 
Children were supported in the upright position in front of the 
x-ray film. Lateral projections were made with the left side of 
the patient in contact with the film and the x-ray beam directed 
perpendicular to the saggital plane. The focus-film distance was 
183 cm. 


Results 


The "blind" analysis of the 86 randomized frontal and 
lateral chest films by three observers resulted in 258 
observations. There were 11 errors in diagnosis (4%): 
one film of a patient with situs inversus was diagnosed 
as situs solitus and 10 films of patients with situs ambig- 
uus were incorrectly reported as situs solitus in one, 
incorrect isomerism in seven, and unidentifiable isomer- 
ism in two. Considering the diagnosis of situs ambiguus, 
there were 84 observations of 14 patients with two false 
negatives (296). The errors were made by observer 2 who 





diagnosed situs solitus from the frontal view and situs 
nonambiguts from the lateral view of the same patient 
with right isomerism. The false negative error rate of this 
observer was 796 (1 of 14). There were no false pcsitive 
errors in t^e discrimination of nonambiguus versus am- 
biguus situs. 

The fa. seregative and false positive error rates for the 
classification of left versus right isomerism by each 
observer ivdividually and collectively from each projec- 
tion is shown in table 2. There was no difference in error 
rate between frontal and lateral view, P = 0.50 for left 
isomerism and P = 1.0 for right isomerism. 

Bronchis! ength measured from the frontal view »f the 
plain ches: film showed a left/right ratio of 1.0C-1.36 
(1.13 = 0.29, mean + SD) for the 14 patients with situs 
ambiguus. in the control group this range was 1.85-2.75 
(2.33 + 0.08 mean + SD) (P « 0.01). 

The height of the thorax and the distance between the 
midpoint cf each bronchus was measured from the 
lateral provection from the group with right and left 
isomerism and compared with the control croup with 
asymmetric situs. A ratio of these measurements, calcu- 
lated in an effort to normalize the data, was 7.03-15.75 
(11.92 + 2.54, mean + SD) for patients with asymmetric 
situs and 19.28-57.00 (29.54 + 9.75, mean + SD) for 
patients with situs ambiguus (P < 0.001). 

The typical lateral view of patients with left isomarism 
showed eac^ bronchus anterior to the respective pul- 
monary artery, similar to the relation of the left bronchus 
and left pulmonary artery in normal subjects (fig. 7). 
Conversely, each bronchus was posterior to the respec- 
tive pulmonary artery in patients with right isomerism 
(fig. 8), similar to the right bronchopulmonary artery 
relation in normal subjects. 


Discussion 


Patients with right isomerism and usually associated 
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TABLE 2 
Error Rates 
Left Isomerism Right Isomerism 
Observer No. View x: 
False Negative False Positive False Negative False Positive 
(n — 8) (n = 35) (n = 6) (n = 37) 
PETREMSTT E TURNIER AP 1 (12) 1 (3) 1 (17) 1 (3) 
Lat 1 (12) 0 0 1 (3) 
B uL SRM: AP 0 0 1 (17) 0 
Lat 0 0 1 (17) 0 
PPP NIS ERROR POR AP 3 (38) 0 0 2 (5) 
Lat 2 (25) 0 1 (17) 2 (5) 
Toll correre AP 4 (17) 1 (1.0) 2 (11) 3 (3) 
Lat Ss (er B * 2 (11) 3 (3)t 
"war dime in parentheses are percentages. AP = anteroposterior, Lat = lateral. 
* P = 0.50. 
t P - 1.0. 


Fig. 7.— Patient with left isomer- 
ism and levocardia. A, Frontal chest 
film retouched to show bronchi. Or- 
igin of each upper lobe bronchus 
(arrows) is of similar distance from 
carina (arrowhead). B, Lateral view 
showing pulmonary arteries (P) pos- 
terior to tracheobronchial tree, indi- 
cating bilateral left bronchi. Right 
and left upper bronchi are closer 
together than in normal chest film. 
Note lack of posterior stripe indicat- 
ing absence of right bronchi. 


Fig. 8.—Patient with right isomer- 
ism and dextrocardia. A, Frontal 
chest film retouched to show bron- 
chi. Carina (arrowhead) and origin 
of right and left upper bronchi (ar- 
rows) shows similarity in bronchial 
length. Pulmonary arteries on both 
sides are inferior to respective bron- 
chi. B, Lateral film showing trache- 
obronchial tree posterior to each 
pulmonary artery (P), indicating bi- 
lateral right bronchi. Double poste- 
rior bronchia! stripes (arrows) fur- 
ther identify bilateral right bronchi. 





PLAIN RADIOGRAPHY OF THORACIC SOMERISM 


asplenia have cardiac malformations commonly includ- 
ing anomalous pulmonary venous connection, atrioven- 
tricular canal, single ventricle, pulmonary stenosis or 
atresia, and transposition [8]. In contrast, patients with 
left isomerism, usually associated with polysplenia, often 
have double-outlet right ventricle, left-side obstructive 
lesions, ventricular septal defect, and anomalies of sys- 
temic more often than pulmonary venous return [8]. They 
often have interruption of the inferior vena cava with 
hemiazygous vein continuation. The high probability that 
these cardiac malformations exist can be predicted from 
knowledge of right or left thoracic isomerism, and this 
information is clinically useful in preparing for cardiac 
catheterization studies. 

It is important to note disagreement in the literature 
with regard to the proper designation of the atria in the 
presence of situs ambiguus or when a common atrium is 
present. Van Praagh [12] believes the atria cannot be 
properly named in these circumstances, while Lev et al. 
[6] require the presence of an atrial septum for precise 
morphologic atrial identification but accepts the mor- 
phology of the atrial appendages for presumptive desig- 
nation. Contrarily, Stanger et al. [8] and Van Mierop et 
al. [3] believe the atrium may be defined solely on the 
basis of atrial appendage morphology. However, most 
authors agree that patients with pulmonary symmetry 
usually have hearts with bilateral atrial appendages sim- 
ilar to either the normal right or left atrial appendage. 
The normal right atrium has a fossa ovalis and limbus on 
its septal surface, the crista terminalis on its lateral wall, 
and a trabeculated appendage with a broad base and 
dome-shaped apex. The left atrium is free of these 
structures and has a narrow-based fingerlike appendage. 
When the septum is absent (common atrium), a frequent 
finding in patients with situs ambiguus, distinction of left 
and right atria cannot be made using septal elements. 
Instead appendage morphology and the presence or 
absence of a crista terminalis must be relied on for 
presumptive designation, if such differentiation is to be 
made by gross examination or by angiography. Clinically 
therefore, we believe it is useful to try to identify thoracic 
situs from bronchial anatomy visible on the plain chest 
radiograph in order to determine the situs of the atria. 

This study confirms the previously recognized useful- 
ness of the frontal view of the chest film to diagnose 
thoracic situs by measurement of bronchial length. In 
situs nonambiguus (solitus or inversus), the ratio of left/ 
right main-stem bronchial length is greater than 1.71 
[10]. In this study, this ratio in 29 control subjects was 
2.33 + 0.28 SD and ranged from 1.85 to 2.75. In patients 
with situs ambiguus, the ratio of left/right main-stem 
bronchial length, measured from the frontal view is less 
than 1.4 [10]. This was confirmed in our 14 patients with 
situs ambiguus whose mean ratio was 1.13 + 0.09 SD, 
ranging between 1.00 and 1.36. 

This study indicates that the lateral view is as useful 
for prediction of thoracic situs as is the frontal view. The 
interbronchial distance on the lateral projection of pa- 
tients with situs ambiguus was normalized for variations 
in patient size by calculating a ratio of the height of the 
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thorax/in er»ronchial distance. This ratio was l2ss than 
15.75 in 29 patients with situs nonambiguus and greater 
than 19.28 cr those with situs ambiguus. The shorter 
interbronch = distance on lateral chest films of patients 
with situs ac1»iguus is the result of similar length of each 
main-sterm E~onchus. 

The positional relation of the bronchi and their respec- 
tive pulmonary arteries is also useful in differentiating 
thoracic ate alization from thoracic isomerism. This 
relation else permits differentiation of right from left 
thoracic isomerism in those patients with situs ambig- 
uus. Right isemerism is present when each pulmonary 
artery is dertified anterior to its respective bronchus 
and wher = double stripe is found posterior to each 
bronchus m contrast, left isomerism is present when 
each puimcr ry artery is superior to its respective bron- 
chus and the posterior stripe is not identifiable. The 
diagnosis of situs ambiguus from the lateral view, using 
these criter z, was associated with no false positive 
errors anc a Z7^6 false negative error rate. The se»aration 
into left and might isomerism was less precise, having a 
false negative rate of 12% and a false positive rate of 
1.4%. These srror rates were not different from those 
present from analysis of frontal projections. 

In pract ce, a radiologist would have both froatal and 
lateral films available simultaneously and it is therefore 
possible tua ne would be more likely to make a correct 
diagnosis ln contrast we recognize that durng this 
evaluatior, the observers were aware that some films 
were of patisats with situs ambiguus, while in practice 
this occu rexce might be completely unexpected and 
would tend t» reduce diagnostic accuracy. 
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Congenital Pulmonary Atresia: Photograph c Subtraction as an Aid in 
Recognizing Hypoplastic Pulmenary Arteries 


RICHARD E. FULTON' AND GEORGE D. DAVIS' 


Photographic subtraction is a valuable adjunct for studying 
patients with pulmonary atresia, ventricular septal defect, and 
systemic pulmonary collateral vessels. In about 9% of 282 
patients, it helped identify the true central pulmonary arteries 
and whether or not they were confluent. This technique, used 
retrospectively in evaluating patients previously considered 
inoperable, has permitted recall of several patients for repeat 
study and probable corrective or palliative surgery. 


Direct surgical correction or first-stage palliation of con- 
genital pulmonary atresia with ventricular septal defect 
is possible in most patients, but it is largely dependent 
on angiographic demonstration of the presence of true 
central pulmonary arteries [1, 2]. Recognizing the pres- 
ence, size, and confluence (or nonconfluence) of pul- 
monary arteries, especially when the arteries are very 


hypop!as: c, is often difficult because they are obscured 
by the maa” systemic collateral arteries to the lungs that 
indirectly connect with the true pulmonary arteries. In 
the past, 'eilure to recognize the presence of true pul- 
monary arteries resulted partly from a lack of familiarity 
with this 2qpearance, but more often from these arteries 
being obscured by the maze of overlapping vessel opac- 
ities. The 2nd effect was that many patients erronasously 
classified as having Collett-Edwards type IV truncus were 
excluded ‘mm surgical consideration [3]. 

Photographic subtraction of appropriately chosen 
large film angiograms on these patients has been droven 
a very useful technique both in retrospective analysis of 
previously studied patients and as an on-line decision- 
making measure during cardiac catheterization. In this 
applicaticr it guides selective catheterization and filming 
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Fig. 1.—Case 1. A, Upper descerzing aortic injection demonstrating systemic pulmonary 
collateral vessels. B, Subtraction o: single film demonstrating confluence (arrows). C Conflu- 
ence on angiogram. D, 10 months after patch reconstruction of right ventricular outflow tract. 
Systemic pulmonary collatera! vesse:s were not ligated and ventricular septal defect was left 
open; increased flow resulted in increased size of pulmonary arteries. 
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Fig. 2.—Case 2. A, Upper descending aortic injection demonstrating multiple systemic 
pulmonary collateral vessels. B, Late film, same series; note area between arrows. C, 
Subtraction of previous film demonstrating very hypoplastic right pulmonary artery (double 
arrows) and proximal main pulmonary artery (arrow). D, Increased size of vessels (arrow) after 
insertion of Dacron shunt from descending aorta to left pulmonary artery. E, Further enlarge- 
ment of pulmonary arteries after patch reconstruction of right ventricular outflow tract. (C-E 
reprinted with permission from [2].) 


of systemic collaterals to the lungs and has been used defect were studied by cardiac catheterization and large 
routinely in this manner since 1974. film biplane angiocardiography. Photographic subtrac- 
tion was used to restudy the angiocardiograms of 76 of 
the patients seen before 1974 in whom no central pul- 

From January 1962 through July 1977, 282 patients monary arteries were recognized on the original study. 
with congenital pulmonary atresia and ventricular septal By using early films (usually those of right ventricular 


Case Material and Results 
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and ascending aortic injections) in the angiograms as 
masks, and printing selected later films against the 
mask, we distinguished the presence of late-filling true 
central pulmonary arteries from the early-filling, but 
paralleling or overlapping, "bronchial" or similar sys- 
temic collateral arteries. In 19 (25%) of the 76, previously 
undetected pulmonary arteries were recognized. 

Since 1974, photographic subtraction, together with 
selective catheterization of all accessible systemic collat- 
eral arteries, has been a routine procedure in studying 
patients with pulmonary atresia. In six of 37 (16%) 
patients since 1974 whose central pulmonary arteries 
were not initially recognized in the study, photographic 
subtraction was essential in establishing the true ana- 
tomic diagnosis and in determining subsequent surgical 
decisions. 

Thus, in the entire group of 282 patients, including 
both some in whom central pulmonary arteries could be 
seen and some in whom they could not be recognized, 
photographic subtraction was essential in establishing 
the presence and size of true central pulmonary arteries 
in 25 patients (8.9%). 


Representative Case Reports 


The following four examples illustrate the value of photo- 
graphic subtraction in defining the presence of true central 
pulmonary arteries. 


Case 1 


A boy, first catheterized at age 3 months, was diagnosed as 
having pulmonary atresia with ventricular septal defect and 
bronchial vessels only. At age 3 he was catheterized again at 
another institution with the same diagnosis. When referred to 
us at 9 years of age, he had a hemoglobin level of 19.9 g/dl and 
was becoming increasingly fatigued. Thorough radiographic 
evaluation, including selective injection of the systemic collat- 
eral vessels, was done. Initial review of the films revealed no 
evidence of central pulmonary arteries, but photographic sub- 
traction identified a very hypoplastic central pulmonary artery 
confluence (figs. 1A-1C). This patient had a palliative recon- 
struction of the right ventricular outflow tract, with the ventric- 
ular septal defect left open. He has done well postoperatively. 
The size of the vessels more than doubled after the introduction 
of the increased flow (fig. 1D), and at a follow-up study 10 
months later the hemoglobin level was 15.0 g/dl. Total correc- 
tion is planned. 


Case 2 


A 4-year-old girl had central pulmonary arteries that would 
not have been identified without photographic subtraction. She 
had extremely hypoplastic yet confluent right and left pulmo- 
nary arteries and a remnant of a proximal main pulmonary artery 
(figs. 2A-2C). These vessels could not be seen by only selective 
collateral vessel injections. A Dacron shunt was inserted from 
the upper descending aorta to the left pulmonary artery in 1975. 
Postoperative study showed enlarged pulmonary arteries (fig. 
2D). By 1976, the patient's clinical condition was deteriorating 
due to stenosis of the graft. After restudy, patch reconstruction 
of the right ventricular outflow tract was done for further 
palliation, with the ventricular septal defect left open (fig. 2E). 
Considerable clinical improvement resulted. (Some elements of 
this case courtesy of [2].) 





Fig. 3.— €ase 3. A, Upper descending aortogram demonst-ating mul- 
tiple systearc pulmonary collateral vessels possibly coming trom single 
origin with ao evidence of true central pulmonary arteries. E, Late film 
aortograrr raising question of true central confluent pulmonary arteries. 
C, Subtracton of previous film confirming right and left pulmonary 
arteries (arrəws) confluent with atretic proximal main pulmonary artery 
remnant. 
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Fig. 4.—Case 4. A, Upper descending thoracic aortogram of 1972 study. No apparent true central pulmonary arteries. B, Subtraction of same 1972 


film demonstrating relatively large right pulmonary artery (three arrows 


pulmonary artery (double arrows), sole supply to pulmonary arteries. 


Case 3 


A 10-year-old girl was originally diagnosed as having pulmo- 
nary atresia, ventricular septal defect, and bronchial arteries 
only. True confluent central pulmonary arteries were not rec- 
ognized. Retrospective reevaluation with the subtraction tech- 
nique identified confluent, hypoplastic central pulmonary arter- 
ies (fig. 3). The patient has been offered restudy. 


Case 4 


A 26-year-old woman had a previous diagnosis of "type IV 
truncus." At age 3 she had a left "Blalock-Taussig anastomosis" 
to the "left pulmonary artery." Reexamination by us in 1972 
revealed pulmonary atresia, ventricular septal defect, and bron- 
chial vessels only. There was a functioning shunt to what was 
considered a left bronchial artery. No pulmonary arteries were 
recognized. During retrospective review, the subtraction tech- 
nique demonstrated a relatively large right pulmonary artery, 
confluence, and a stenotic left Blalock-Taussig anastomosis to 
the left pulmonary artery (fig. 4). The patient has been contacted 
and is returning for restudy. 


Discussion 


Photographic subtraction has been extremely helpful 
in many areas of diagnostic radiology [4-6]. To our 
knowledge, it has not been applied to cardiac radiology 
for several reasons, chiefly the following: 

1. The subtraction technique has primarily been used 
by radiologists, and cardiologists involved in angio- 
graphic evaluation of patients with congenital heart 
disease are not familiar with it. 

2. Cardiac and respiratory motion hinders good sub- 
traction technique because there must be no movement 
of the area of interest between the radiographic views to 
be subtracted. 

3. Cineradiography is currently preferred to large film 
format by most cardiac angiographers. In our experi- 
ence, very hypoplastic pulmonary arteries coursing in 


). confluent point, and stenotic left Blalock-Taussig anastomosis to left 


the midst of multiple systemic collaterals are more read- 
ily recognized on large serial films, because these permit 
more detailed display and film-by-film analysis, and also 
because photographic subtraction is done more readily 
on-line during the study. 

Since 1974, we have routinely made selective injec- 
tions into all accessible systemic pulmonary collateral 
vessels [7-9] and have used the subtraction technique to 
define the anatomy of pulmonary blood supply, and 
especially to determine the presence or absence of 
confluent pulmonary arteries and, if present, their size 
and the extent of their parenchymal distribution [10]. 

Flow through very hypoplastic pulmonary vessels can 
be increased with a shunt or, if the vessels are confluent, 
by outflow tract reconstruction. Experience from our 
institution indicates that in the growing child these 
hypoplastic vessels may enlarge to a size that will later 
allow complete repair as a second-stage procedure I2. 
11]. Even if the arteries do not enlarge to this extent, the 
palliation achieved by establishing increased flow 
through these vessels is often greatly beneficial. Most 
patients (88% in our experience) diagnosed with pulmo- 
nary atresia and ventricular septal defect will have at 
least one pulmonary artery and thus may be candidates 
for surgery. 

Our experience and the data here confirm that photo- 
graphic subtraction can be a valuable aid in the diagnos- 
tic evaluation of patients with suspected pulmonary 
atresia, ventricular septal defect, and confluent hypo- 
plastic central pulmonary arteries. We suggest reviewing 
previous studies recorded on the static film format and 
using the subtraction technique to help identify those 
patients who may have been misinterpreted as having no 
central pulmonary arteries. This is important since nearly 
90% of these patients encountered by us [10] had at least 
one demonstrable true pulmonary artery. Many patients 
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with hypoplastic true pulmonary arteries are candidates 
for palliative surgery and some can be considered for 
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Radiographic and Echocardiographic Evaluation of Newborns Treated 
with Indomethacin for Patent Ductus Arteriosus 


DAVID K. EDWARDS,’ CHARLES B. HIGGINS,' T. ALLEN MERRITT,? THOMAS G. DiSESSA,? 
AND WILLIAM F. FRIEC MAN? 


A series of 33 consecutive preterm newborns who were 
treated with indomethacin, a drug which acts to close the 
patent ductus arteriosus, were studied retrospectively to ex- 
amine the efficacy of chest radiography and echocardiogra- 
phy in diagnosing the presence of a significant patent ductus 
arteriosus. Radiographic changes in pulmonary vascular en- 
gorgement, pulmonary edema, and cardiac size on the antero- 
posterior film tended to precede the clinical changes of shunt 
appearance and resolution. The echocardiographic left atrial 
to aortic ratio (LA/Ao) supplemented the radiographic find- 
ings. The time of disappearance of the ductus arteriosus 
shunt, as judged by clinical findings, was identified accurately 
by radiographic and echocardiographic findings in the major- 
ity of cases; errors of under- and overestimation occurred in a 
minority of patients. In assessing both the presence and the 
resolution of the shunt, greater reliability was possible by 
using both radiographic and echocardiographic findings than 
by using either method alone. 


Pulmonary overcirculation from prolonged patency of 
the ductus arteriosus is a frequent and often life- 
threatening problem in premature newborn infants [1-3]. 
Preoperative diagnosis of a patent ductus arteriosus is 
usually nonangiographic, involving clinical markers, 
chest radiographic changes [4], and echocardiography 
[4, 5]. 

The radiographic and echocardiographic changes that 
follow ductus arteriosus ligation have been described 
[4], but little information is available regarding the 
changes that occur when there is nonsurgical resolution. 
Surgical closure of the ductus arteriosus has the advan- 
tage that the surgery itself provides a therapeutic end- 
point. No such distinct endpoint exists when the ductus 
arteriosus closes spontaneously or when nonsurgical 
maneuvers are used to close it. 

Accurate diagnosis of ductus arteriosus patency has 
become imperative because of the recent development 
of pharmacologic agents that affect the ductus arterio- 
sus. Prostaglandin E, has been shown to dilate the 
ductus arteriosus [6-8], while inhibitors of prostaglandin 
synthesis act to close the ductus [6, 9, 10]. Indomethacin 
is a potent inhibitor of prostaglandin synthetase that has 
been used with considerable [9-11] but not invariable 
[12] success in effecting nonsurgical closure of the 
ductus arteriosus in clinical trials. When such an agent 
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is used, it is desirable to identify markers by which 
success cftherapy may be judged. 

The »u'pose of our study was to compare retrospec- 
tively tie radiographic, echocardiographic, and clinical 
findings ir a series of 33 preterm newborns who were 
treatec w't» indomethacin after clinical signs of a signifi- 
cant paterr ductus arteriosus. In addition to document- 
ing the ch»onology of the diagnostic findings, a specific 
effort was made to determine the accuracy of chest 
radiog apry used independently to determine the time 
and theracautic success of ductus closure. 


Subjects and Methods 


Sequan:iel radiographs were evaluated in 33 preterm infants 
who exaizited clinical signs of patent ductus arteriosus and in 
whom pharmacologic closure of the ductus was attempted with 
indomezhac n. The use of this drug was as described elsewhere 
[9, 17, 3] “he radiographs were examined by two of us (D. E. 
and C. 4.) working together without knowledge of the dates of 
indomethac n administration or of the patient's clinical course; 
subseq jerty these data were noted from the patients’ records. 

Initia chest radiographs were examined to identfy each 
patients imvtial radiographic diagnosis. Cardiothorac c ratios 
(C/T) were measured on all films as described elsewhere [4]. 
Times vere noted at which the C/T began to increase. when it 
reachec its maximum, and when it began to decrease. Similar 
times were noted for the onset, maximum, and reduction in 
pulmonary vascular enlargement and pulmonary edema. Weigh- 
ing these actors and the overall radiographic course, a subjec- 
tive esima-? was made of the time when the final dose of 
indomethac:n was administered. An estimate was also made of 
the success of shunt closure. 

Ecnccaciographic data were available for 23 patients; echo- 
cardiocrems were measured as previously described [4]. The 
left atrial to-xaortic root ratio (LA/Ao) was noted at its maximum, 
immedātel» preceding, and following the course of indometh- 
acin therapw. The left ventricular end diastolic dimension was 
measured c^ 17 patients as described elsewhere [14]. 

The patients in this series were treated at two hospitals: 24 at 
University Fospital in San Diego and nine at Sunrise Hospital in 
Las Vegas. Average gestational age at birth cetermined by 
examination was 30.3 weeks (range, 26-35) and average 
birthweightwas 1,336 grams (range, 640-2,700). Three patients 
were desc=rbed as small for gestational age; the remainder were 
of normal size. Of the 33 patients, 18 were male. The clinical 
records wee examined when these were available (23 patients) 
to determire the ages at which significant clinical findings 
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TABLE 1 
Correlation of Clinical and Radiographic Observations 


Mean Age 


(Days) Clinical 
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Note. — Numbers in parentheses are ranges. 
* Clinical. 
t Radiographic and echocardiographic. 


suggesting a patent ductus arteriosus were initially noted, 
reached a maximum, and resolved. 


Results 


Radiographic Observations 


The primary radiographic diagnosis for 26 patients 
was respiratory distress syndrome. Four patients dem- 
onstrated what has been termed "immature lung” [15], 
with minimal granularity and no significant airbroncho- 
grams. Two patients exhibited no discernable pulmonary 
parenchymal disease, but had congestive heart failure 
that was initially mild. One patient had an initially normal 
chest radiograph, but within a few days developed find- 
ings characteristic of Wilson-Mikity syndrome [16]. 

The time course of the findings of pulmonary vascular 
enlargement, pulmonary edema, and enlarged cardiac 
silhouette is summarized in table 1. All patients during 
their clinical courses exhibited enlargement of pulmo- 
nary vessels, manifested by appearance of numerous 
hilar and perihilar en face vessels ("shunt vessels’). 
Initial pulmonary plethora appeared at 1-17 days of age 
(average, 5.1 days); these enlarged vessels tended to be 
the first manifestation of patent ductus arteriosus. Vessel 
enlargement was maximal at 10.2 days of age, and 
discernable decrease was observed at an average of 13.3 
days. Pulmonary edema was observed in all but one 
patient. The average age at onset was 6.6 days. Edema 
was maximal at 10.3 days, and began to decrease at 13.8 
days. 

Cardiothoracic ratio (C/T) averaged 52.5% on the 
initial chest film. Onset of discernable enlargement over 
the initial value was noted at an average of 5.9 days, and 
maximal C/T occurred at 9.7 days. Decrease in cardiac 
size occurred at 13.0 days. Maximum C/T never ex- 
ceeded 60% in 21 patients. Of these 21 patients, five 
demonstrated an increase in C/T of 5% or more, while 
the remainder showed lesser increases. A total of 17 
patients had maximum C/T increases of less than 5%. Of 


Significant murmur noted 


Bounding pulses noted 
Peak of clinical symptoms 
First indomethacin dose 


Final indomethacin dose 


Clinical symptom resolution 


Radiographic and 
Echocard ographic 


Enlargement of pulmonary vessels 


Enlargement of cardiac size 
Onset of pulmonary edema 


Maximum cardiac size 

Maximum vessel enlargement 
Maximum LA/Ao ratio 

Maximum pulmonary edema 
Radiographic estimate of final dose 
Cardiac size decrease 

Pulmonary vessel decrease 
Pulmonary edema decrease 





these patients, 16 demonstrated over the sequence of 
films an increase and subsequent decrease in C/T that 
paralleled clinical symptomatology, even though the 
change was less than 596. One patient demonstrated no 
discernable increase in cardiac size during his hospital 
course, and two patients never exhibited a decrease 
after enlargement of their cardiac silhouettes. The latter 
two patients did not have subsequent chest radiographs. 

All patients but one required assisted ventilation dur- 
ing their hospital courses. A wide variety of pulmonary 
abnormalities, many probably related to assisted venti- 
lation, were observed. These included varying degrees 
of atelectasis (14 patients), pleural effusion (two), aspi- 
ration (three), pneumothorax (six), pneumomediastinum 
(one), pneumopericardium (one), and interstitial emphy- 
sema (eight patients). Hyperaeration was not a frequent 
finding. 


Echocardiographic Observations 


The echocardiograms obtained in 23 infants showed a 
peak left atrial to aortic root (LA/Ao) ratio of 0.8-0.9 in 
four infants, suggesting a moderate left to right shunt, 
and a peak ratio of 1.0 or greater in 12 infants, suggest- 
ing a large-volume shunt [17]. The average peak LA/Ao 
ratio was 1.0 (range, 0.5-1.4). The average age at the 
peak LA/Ao ratio was 10.2 days. The average LA/Ao ratio 
prior to initiation of indomethacin was 0.9 (range, 0.4- 
1.4), and after the course of the drug was 0.6 (range, 
0.4-1.0). The LA/Ao ratio decreased after indomethacin 
therapy in all but one patient. All patients who exhibited 
elevated LA/Ao ratios also demonstrated enlarged left 
ventricular end diastolic dimension, in the 17 patients for 
whom this was measured. 

Of the seven patients with LA/Ao of less than O.8, 
absolute cardiomegaly (C/T more than 6096) was seen in 
two patients, and four patients exhibited significant 
increase in C/T (more than 596). Only one patient with 
normal LA/Ao ratio demonstrated neither cardiomegaly 
nor significant increase in C/T. However, this patient did 
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Fig. 1.— Patient who exhibited gradual clearing after drug therapy. A, Anteroposterior vi-w of chest prior to indomethacin administration B, Film 
after indomethacin therapy showing partial resolution of pulmonary plethora and edema. 








Fig. 2.— Patient who responded immediately to drug therapy. A, Anteroposterior view cf chest prior to indomethacin administration. B, Fim 1 day 


after indomethacin therapy showing marked clearing of cardiomegaly, and pulmonary rle-hcra and edema. 


exhibit pulmonary plethora and edema. Thus in all pa- 
tients either radiographic or echocardiographic signs of 
a large volume shunt were identified prior to indometha- 
cin therapy. 


Clinical Evaluation 


A chronologic summary of the major clinical events is 
presented in table 1. The first time a significant murmur 
was noted was at an average age of 5.3 days; the average 
peak of clinical symptoms was 9.4 days, the same aver- 
age time as the first dose of indomethacin. The average 
time of clinical resolution was 14.3 days. 

Four patients were felt to have recurrent patent ductus 
arteriosus after indomethacin therapy and underwent 
ductal ligation. Radiographically three of these four 
appeared to have improved in terms of shunt-related 
abnormalities but had not entirely resolved; in the fourth 
infant the radiographic abnormalities appeared to have 
resolved completely. At surgery the patent ductus arter- 
iosus was very small (2 mm) in the latter patient, and 
persisting moderate-sized in the other three. 


Radiographic Estimation of Indomethacin Therapy 


When t^e radiographic estimate of the date of success- 
ful indcmevhacin therapy was compared with the actual 
time of the final dose (that is, the dose that was felt 
clinical y :c have closed the ductus), the radiographic 
estimat2 lav within 24 hr of the actual time in 17 cases 
(5296). In seven cases, the radiographic estimate of 
successfu' herapy was earlier than the final dose by up 
to 5 days: m nine cases the radiographic estimate was 
past the *ime of the final dose by up to 6 days. The 
average est mated time of the final dose of indomethacin 
was 11.7 ceys, which was the same as the average actual 
time. 

Subs2quent examination of the nine cases in which 
the radiographic estimate of successful therapy was later 
than the actual final indomethacin dose revealed that 
these cases exhibited resolution that occurred slowly 
over severe days. An example of a patient who exhibited 
slow cleaning is shown in figure 1, which may be con- 
trasted with a patient who exhibited marked immediate 
clearing after indomethacin therapy (fig. 2). 
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Examination of the seven cases in which the radio- 
graphic signs of significant improvement preceded the 
actual completion of indomethacin therapy revealed 
that, in four cases, the volume of the left-to-right shunt 
was probably small prior to indomethacin treatment 
because the C/T was below 60% and the peak LA/Ao 
ratio (in the two cases measured) was only 0.6. In three 
of these cases, two doses of indomethacin were admin- 
istered after radiographic clearing of what appeared to 
be small shunts. In one of these patients, persisting 
respiratory dependency led eventually to ductal ligation; 
as predicted radiographically, this patient had a very 
small patent ductus arteriosus. In the other four cases, 
radiographic findings suggested significant improve- 
ment after the first dose of indomethacin, but clinical 
findings prompted additional doses. 

Of the 16 patients in whom radiographic assessment 
of successful therapy was erroneous, 11 were among the 
23 patients on whom echocardiography was done. Of 
these 11, five patients demonstrated decreases in LA/Ao 
ratio from 1.0 or above to below 0.8 with indomethacin 
therapy. Had this LA/Ao ratio drop been used in conjunc- 
tion with the radiographic findings, the number correct 
would thus have been 17 of 23, or 74%. In the remaining 
five patients, neither the LA/Ao ratio nor the radiographs 
reflected the exact time of shunt closure as defined by 
clinical evidence of closure. 


Discussion 


In evaluating the onset of a significant shunt across a 
patent ductus arteriosus in a newborn infant, the current 
study supports a previous report [4] that indicative 
changes on the chest radiograph are contemporary with 
and often in advance of clinical detection of a significant 
heart murmur. The sequence of clinical and radiographic 
changes is more striking than the average times of these 
observations would suggest (table 1), because in many 
cases radiographic evaluation was not requested until 
after there was clinical suspicion of a shunt. 

In examining the radiographic indices of significant 
shunt, the most sensitive were engorged pulmonary 
vessels, which were observed with all patients except 
one. The size of the cardiac silhouette was a relatively 
insensitive index of shunt severity. Absolute cardiomeg- 
aly (C/T more than 60%) was seen in only 36% of 
patients, and significant increase in C/T (more than 5%) 
was seen in only 48%. A large number of patients (48%) 
demonstrated neither absolute cardiomegaly nor signifi- 
cant increase in C/T. 

The other numerical variable examined in this study 
was the echocardiographic LA/Ao ratio. Like the C/T 
findings, this ratio was not always indicative of clinical 
status. In 48% of 23 cases, the peak LA/Ao ratio was 
below 1.0, and in 30% the peak was below 0.8, the value 
which probably represents the lower limit for a moderate 
left-to-right shunt [17]. 

In diagnosing ductus arteriosus shunt closure, the use 
of the radiographs was only modestly successful. The 
average estimation of the date of indomethacin adminis- 
tration coincided with the average date of the final 


indomethacin dose, but there were errors of up to 5 and 
6 days in either direction. Accuracy within 24 hr was 
attained with only 52% of patients. Of the factors that 
may contribute to this inaccuracy, possibly the most 
important is that the standard for radiographic evalua- 
tion in this study was clinical assessment of the shunt. 
The accuracy of clinical evaluation is always open to 
question in the absence of direct evidence. This factor, 
together with partial or incomplete ductus closure, may 
have contributed to the error made in seven cases in 
which the radiographs would have suggested cessation 
of therapy before it was actually discontinued. 

In nine cases the radiographs alone would have sug- 
gested a need for additional doses of indomethacin. In 
the majority of these patients clearance of pulmonary 
plethora and/or edema was relatively slow. It is specu- 
lated that this type of error may relate to slow clearance 
of fluid; transient oliguria is a Known side-effect of 
indomethacin therapy in infancy [9]. In considering the 
accuracy of radiographic evaluation of patent ductus 
arteriosus shunt, it is worth noting that with the four 
cases who underwent surgical ligation, the final radio- 
graphs predicted the operative findings correctly. 

It may be concluded from this study that radiographic 
changes are a fairly reliable indicator of the appearance 
of a significant ductus arteriosus shunt, if the changes 
of pulmonary vascular enlargement and pulmonary 
edema are weighed more heavily than measurable 
changes in the cardiothoracic (C/T) ratio. If the C/T is 
considered together with the echocardiographic LA/Ao 
ratio, greater accuracy is possible than with using either 
measurement alone. The exact time of ductus closure is 
not reliably estimated by any of the variables examined 
in this study , although again greater accuracy is attained 
by using echocardiographic data together with the radi- 
ographs than by using either alone. More reliable indices 
of shunt closure than those examined here need to be 
developed in order to monitor the effects of pharmaco- 
logic agents such as indomethacin. 
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Intermittent Bleeding from Minute to Minute in Acute Massive 
Gastrointestinal Hemorrhage: Arteriographic Demonstration 


THOMAS A. SOS,' JACK G. LEE,* DAVID WIXSON.':* AND KENNETH W. SNIDERMAN' 


Acute massive gastrointestinal hemorrhage can be intermit- 
tent from minute to minute. This phenomenon is documented 
by arteriography in three patients. Failure to demonstrate 
active bleeding by angiography therefore may not prove 
cessation of bleeding or indicate an inadequate examination. 


Arteriography occupies an important role in the locali- 
zation [1] and treatment [2, 3] of gastrointestinal hemor- 
rhage. The pioneering work of Baum and others demon- 
strated that temporary and occasionally permanent con- 
trol of gastrointestinal hemorrhage may be achieved by 
transcatheter infusion [2] or embolization [3] techniques. 
High risk emergency surgical procedures can thus be 
deferred until the patient’s medical condition improves. 
It is thus especially frustrating when, in patients clinically 
documented to have massive active gastrointestinal 
hemorrhage, a site of extravasation cannot be demon- 
strated by visceral panangiography. An explanation not 
previously demonstrated angiographically is the inter- 
mittency of even massive active gastrointestinal bleed- 
ing. We recently studied three patients in whom clinically 
documented acute gastrointestinal hemorrhage was 
demonstrated by only one of two or three identical 
selective arteriograms performed within a few minutes. 


Case Reports 
Case 1 


A 61-year-old white male was admitted after 24 hr of episodic 
bright red and melanotic stools. He denied a previous history of 
gastrointestinal bleeding and had no abdominal pain. The only 
significant finding on physical examination was orthostatic 
hypotension (180/100 mm Hg supine and 140/100 mm Hg 
sitting). Hematocrit was 25% and the hemoglobin 8.0 gm/dl. 
Nasogastric aspirate was free of blood. Sigmoidoscopy to 20 
cm demonstrated melanotic stools from above. On the day of 
admission the patient continued to have melena mixed with 
bright red blood and received two units of packed cells and one 
unit of whole blood. 

Emergency arteriography was performed. Superior mesen- 
teric arteriography demonstrated no bleeding. Selective inferior 
mesenteric arteriography was then performed (fig. 1). The first 
angiographic series was centered to include the sigmoid colon 
(fig. 1A); no bleeding was seen. For complete coverage of the 
entire inferior mesenteric artery distribution, a second angio- 
graphic series covered the splenic flexure at an identical injec- 
tion rate and volume (fig. 1B). Active bleeding into a proximal 
sigmoid diverticulum was demonstrated at the lower margin of 
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the field. whch overlapped the midzone of the first arterio- 
graphic serie: . A few minutes later, a third angiographic series 
was performed at the same injection rate and volume in the 
right pos‘eric~ oblique projection for better localization of the 
bleeding site fig. 1C); no bleeding was demonstrated. 

The peti=m was treated by conservative medical therapy; 
after receiving nine more units of blood, he stabilized. Barium 
enema examination showed diffuse diverticulosis of the entire 
colon. Surgery was not performed and the patient was dis- 
charged withcut further episodes of bleeding. 


Case 2 


A 66-year-c d white man was admitted for evaluation of an 
upper gastreimtestinal hemorrhage. A week before admission 
he develcp=d acute gastrointestinal bleeding which was suc- 
cessfully reated medically, but before diagnostic studies could 
be competed he left the hospital against medical advice. On 
the day cf the present admission, the patient vomited coffee 
ground rmraterals, passed five black tarry stools, and nad a 
syncopal ezisode. He had a long history of heavy alcohol 
consumption 3nd, 5 years earlier, a bleeding ulcer was con- 
trolled wih medical management and multiple transfusions. 
Because bf Æ cerebral vascular accident 1 year earlier, he 
received coumadin anticoagulation until the onset of the pres- 
ent illness. Or admission, hemoglobin was 9.6 gm/d! and there 
was clinical eu. dence of moderate bleeding. 

After a transfusion of several units of whole blood, visceral 
angiography was performed (figs. 2A and 2B). Celiac arteriog- 
raphy Gemcnstrated extravasation of contrast material in the 
second porticn of the duodenum (fig. 2A). Right posterior 
oblique celiac angiography performed immediately efterward at 
identical nj=cion rate and volume revealed no bleeding (fig. 
2B). Injection of the superior mesenteric artery to rule out 
bleeding through the inferior pancreaticoduodenal artery was 
also negarive fig. 2C). Vasopressin infusion was ineffective in 
controllinc the hemorrhage and the patient was taken to sur- 
gery. An acute actively bleeding ulcer was found on the poste- 
rior wall o` tt=ssecond portion of the duodenum. 


Case 3 


A 76-yeer-cle man was admitted with a severe gastrointestinal 
hemorrhage evidenced by multiple tarry stools. On admission, 
hemoglobin was 8 gm/dl. History included diverticulitis and 
Anacin ingestion. Physical examination demonstrated ortho- 
static hypotension. A nasogastric tube did not return bloody 
aspirate. After transfusion of eight units of whole blood, the 
patient comtinusd to bleed briskly. 

Supero” mesenteric arteriography was performed; this in- 
cluded twc separate identical injections covering first the upper 
and then tne icwer abdomen (fig. 3). On the first injection there 
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Fig. 1.—Case 1: inferior mesenteric arteriograms of 61-year-old man with active lower gastrointestinal bleeding. A, Anteroposterior view showing 
normal rectosigmoid colon. B, Anteroposterior view a few minutes later showing bleeding in proximal sigmoid colon. C, Right posterior oblique view a 


few minutes after B. No bleeding is seen. 








Fig. 2.—Case 2: 66-year-old man with acute upper gastrointestinal hemorrhage. A, Celiac arteriogram, anteroposterior view, showing massive 
extravasation from superior pancreaticoduodenal artery into duodenum. B, Celiac arteriogram, right posterior oblique view soon after A. No evidence 
of bleeding. C, Superior mesenteric arteriogram, anteroposterior view soon after B, showing filled inferior pancreaticoduodenal artery. No bleeding is 


seen. 





was no demonstrable bleeding (fig. 3A). On the second exami- 
nation, the upper part of the field overlapped the lower part of 
the first angiographic field; in this series extravasation of 
contrast material was seen from a jejunal artery which was not 
bleeding in the first series (fig. 3B). The patient was immediately 
taken to surgery and a diverticulum was found about 46 cm 
from the ligament of Treitz. Pathologic examination of the 
specimen demonstrated a 1.6 cm acquired diverticulum of the 


Fig. 3.—Case 3: superior mesenteric arterio- 
grams of 76-year-old man with acute upper 
gastrointestinal hemorrhage. A, Anteroposte- 
rior view. No evidence of bleeding is seen. B, 
Anteroposterior view a few minutes later show- 
ing extravasation from jejunal artery. 


jejunum and a 0.1 cm ulcer in the tip of the diverticulum 
immediately overlying and eroding into a small muscular artery. 


Discussion 


Visceral angiography is a well established technique 
in detecting and controlling gastrointestinal hemor- 
rhage. Prior to angiography, patients often undergo 


ARTERIOGRAPHY OF INTERMITTENT GASTROINTESTINAL HEMORRHAGE 


endoscopy in an attempt to localize the site of bleeding. 
Both endoscopists and angiographers have encountered 
patients with acute massive gastrointestinal hemorrhage 
in whom they failed to demonstrate the bleeding site. 
Demonstration of variceal bleeding by angiography is 
notoriously difficult, but arterial bleeding at rates over 
0.5 ml/min is usually well seen [1]. Presently recognized 
and documented causes for failure to demonstrate gas- 
trointestinal bleeding by arteriography include: (1) hem- 
orrhage at a rate too slow to demonstrate by angiography 
(«0.5 ml/min); (2) venous (variceal) bleeding; (3) techni- 
cal problems, including injection into the wrong artery, 
nonselective injection, inadequate injection rate and/or 
volume, and failure to include the bleeding site on the 
angiographic field; (4) permanent cessation of bleeding; 
and (5) temporary cessation of bleeding due to hypoten- 
sion (vasovagal reaction or blood loss) or intermittent 
bleeding (arteriographically documented in this paper). 

We believe our three cases document a transient 
phenomenon —the intermittent minute-to-minute nature 
of even acute massive gastrointestinal hemorrhage. As 
documented, such bleeding can occur from branches of 
all the major arteries to the gastrointestinal tract: the 
inferior mesenteric artery (case 1), the celiac artery (case 
2), and the superior mesenteric artery (case 3). 

The mechanism for the intermittency is not clear; 
localized spasm in arteriolar branches may be responsi- 
ble. It is probably too transient to be related to blood loss 
and/or vasovagal reaction. None of our three patients 
had clinical evidence of changes in their hemodynamic 
status during the course of angiographic examinations, 
and the injected major vessels or their branches showed 
no change in caliber from study to study. 

Baum [4] and Casarella et al. [5] suggested that gas- 
trointestinal hemorrhage can be intermittent in nature: 
Casarella et al. reported two patients with colonic diver- 
ticular hemorrhage in whom negative angiographic stud- 
ies were followed by positive ones within 30 min. They 
postulated that the bleeding may have been provoked by 
the vasodilatory action of the contrast medium [6]. In our 
patients, however, hemorrhage was demonstrated on 
the first but not the second or third arteriogram in case 
2, and in case 3 on the second, but not the first or third 
arteriogram. 
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This phenomenon may be more frequent than recog- 
nized. beceuse in many patients a repeat injection is not 
needed to cover the entire distribution of an artery, or 
because n cases of repeated injections the bleeding site 
may mot 5e located in overlapping areas of the two 
angiograchic fields. Lack of demonstration of a bleeding 
point therz-ore does not necessarily represent either an 
inadequatesexamination or cessation of the hemorrhage, 
but rather a very transient phenomenon. This makes it 
increasingly important that patients with acute gastroin- 
testinal hemorrhage undergo thorough endoscopy to 
find the breeding site(s), and that the status of patients 
with upper gastrointestinal hemorrhage be monitored 
during tre angiographic study. In patients with upper 
gastrcintes.inal hemorrhage, the nasogastric aspirate 
should be ehecked frequently; in those with lower gas- 
trointesting bleeding, accurate monitoring unfortunately 
is not Dossble. 

We hesitate to recommend repeated contras: injec- 
tions in petents with acute gastrointestinal hemo-rhage 
and negatwe arteriography. However, a trial infusion of 
vasopressin into the appropriate artery may be indicated 
in clirical, continuing gastrointestinal bleeding local- 
ized by endoscopy, even if such hemorrhage is not 
demonstreted by arteriography. 
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Protean Manifestations of Mycctic Aneurysms 


STEPHEN L. KAUFMAN,’ ROBERT I. WHITE, JR., DONALD P. HARRINGTON, KLEMENS H. BARTH, AND 
STANLEY S. SIEGELMAN 


Nine patients examined by arteriography were shown to 
have mycotic aneurysms involving the thoracic aorta, subcla- 
vian artery, renal artery, middle cerebral artery, hepatic ar- 
tery, and splenic artery. Patients presented with sepsis, chest 
pain, mediastinal mass, headache, hypertension, and intra- 
peritoneal bleeding. Etiologic factors included endocarditis, 
septicemia, drug abuse, and poorly controlled soft-tissue 
infection. Most mycotic aneurysms were virulent processes 
with rapid progression and only three of the nine patients 
(33%) survived. Since mycotic aneurysms may be associated 
with rapid progression and poor prognosis, early recognition 
is mandatory. 


Since William Osler's 1885 description [1] of an aortic 
aneurysm arising secondary to bacterial endocarditis, 
the term “mycotic” aneurysm has been used to describe 
any aneurysm due to an infectious process involving the 
arterial wall. Although the incidence of mycotic aneu- 
rysms has decreased in the postantibiotic era [2], they 
are not rare. Mycotic aneurysms occur in patients of all 
ages; they may involve any systemic vessel and thus may 
be responsible for a wide spectrum of clinical disturb- 
ances [3-8]. 

This report describes nine patients with mycotic aneu- 
rysms encountered within a 7-year period. Since mycotic 
aneurysms may be associated with a rapid progression 
and poor prognosis, early recognition and treatment is 
mandatory. 


Case Material 


A computerized search of the Johns Hopkins Hospital 
Disease and Operative Index and review of the records 
of the Division of Cardiovascular Radiology for the pe- 
riod 1971-1977 revealed nine patients with mycotic aneu- 
rysms. Clinical records, surgical notes, and autopsy 
results were reviewed. Angiographic studies were per- 
formed in all nine patients. 


Findings 


Clinical and radiographic findings are summarized in 
table 1. 


Location of Aneurysm 


Mycotic aneurysms were intrathoracic in six of the 
nine patients, the thoracic aorta being involved in five of 
these. In two patients the aneurysm originated from the 
ascending thoracic aortic, in one patient from the aortic 
arch, and in two patients from the descending thoracic 
aorta. The intrathoracic portion of an anomalous right 
subclavian artery was involved with intrathoracic aneu- 
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rysm in the sixth patient. Two patients had intraabdom- 
inal mycotic aneurysms; a renal artery mycotic aneurysm 
occurred ir one of these. The second patient with in- 
traabdomina mycotic aneurysms had multiple aneu- 
rysms with n the hepatic and splenic circulation. The 
final patient had mycotic aneurysms involving intracere- 
bral vessels. 


Clinical Findings 


The five males and four females were 6-64 years old 
(mean, 37) Five of the six patients with intrathoracic 
aneurysm fed chest or back pain. Cervical and upper 
extremity venous engorgement occurred in two patients 
(cases 1 ard 4). The patient with hepatic and splenic 
artery mycct.c aneurysms (case 7) had acute blooc loss 
and hemoperitoneum. The patient with the renal artery 
aneurysm («ase 8) had hypertension several months after 
an episode of subacute bacterial endocarditis. The pa- 
tient with imracerebral aneurysms (case 9) had heacache 
without foca neurologic signs or evidence of subarach- 
noid hemorrhage. 

Sepsis, zs evidenced by fever and leukocytosis, oc- 
curred wit" mycotic aneurysms regardless of location. 
Seven of th» nine patients were septic at presentation. In 
the other twc patients the aneurysms were discoverad 2- 
3 months ater successful therapy for subacute bacterial 
endocarditis Of these two patients, one had renal artery 
aneurysm with hypertension (case 8) and one had aneu- 
rysm of the escending thoracic aorta (case 5). The latter 
was asymptomatic at presentation; the aneurysm was 
detected or a follow-up chest radiograph. 


Predisposing Conditions 


Four patents had bacterial endocarditis. In three the 
endocarditis occurred on abnormal valves involved with 
congenital or rheumatic heart disease; the fourth had 
acute endccarditis on a previously normal mitral valve 
(case 7). In one patient, a mycotic aneurysm was associ- 
ated with a coarctation of the aorta (case 3); he was 
asymptometic before presenting with mycotic aneurysm. 
One patien: was a known intravenous drug abuser (case 
4). In cases 1 and 2 the mycotic aneurysm occurred on 
areas of severe atherosclerosis. In case 6 the aneurysm 
resulted from a spreading paravertebral abscess. Three 
patients had diabetes mellitus. 


Bacteriology 


Staphloceccus aureus was the causative organism in 
four patien s; E. Coli was isolated in two patients; and 
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Staphlococcus epidermidis and Streptococcus viridans 
were each isolated in one patient. All cultures proved 
negative in one patient. In two other patients multiple 
blood cultures were negative and the organism was 
isolated on cultures taken either at surgery or at post- 
mortem examination. Both of these patients had under- 
gone prior antibiotic therapy. 


Plain Radiographic Findings 


Plain chest radiographs were positive in the six pa- 
tients with intrathoracic mycotic aneurysms. Generalized 
mediastinal enlargement or a localized mediastinal mass 
was present in all cases (figs. 1A, 3, and 5A). Tracheal 
deviation was frequently seen. Mottled radiolucencies of 
gas density were present within the mediastinum in the 
two diabetic patients with intrathoracic aneurysms 
(cases 1 and 2) (fig. 1B). Esophagrams in these two 
patients were negative except for extrinsic deviation. 


Angiography 


Angiographically the aortic mycotic aneurysms were 
saccular and arose eccentrically from one wall of the 
aorta (fig. 1C, 2, and 3C). The mycotic aneurysm in the 
patient with coarctation (case 3) occurred in the imme- 
diate poststenotic segment of the descending thoracic 
aorta (fig. 2). Thoracic aortography showed a mycotic 
aneurysm emanating from an aberrant subclavian artery 
in the final patient with intrathoracic aneurysm (case 6) 
(fig. 5B). Multiple mycotic aneurysms within the sub- 
stance of the liver and spleen were seen in the patient 
with hemoperitoneum and blood loss (case 7) (figs. 4A 
and 4B). 

Right renal arteriography in the hypertensive patient 
(case 8) revealed an aneurysm of the dorsal branch of 
the right renal artery (fig. GA). Flow to the renal paren- 
chyma was delayed within the distribution of the aneu- 
rysmal vessel and the arterial branch to the left upper 
pole was occluded with distal infarction. Renal vein renin 
sampling in this patient revealed lateralization to the 
right kidney (right renal vein, 15.9 ng/ml/hr; left renal 
vein, 5.6 ng/ml/hr). Right carotid arteriography revealed 
two small aneurysms in peripheral branches of the right 
middle cerebral artery in the patient with intracerebral 
mycotic aneurysm (case 9) (fig. 7). 


Treatment and Prognosis 


All patients were treated with appropriate antibiotics. 
Surgery was attempted in five of the six patients with 
intrathoracic aneurysms. In four of these cases the 
aneurysms ruptured during surgery due to extensive 
surrounding soft tissue infection and friability of the 
vessel walls. The aneurysm was successfully resected in 
the fifth patient (case 5). This aneurysm was sterile at the 
time of surgery. The patient with hepatic and splenic 
artery aneurysms refused surgery. Gelfoam embolization 
of the hepatic and splenic arteries (fig. 4C) temporarily 
stopped the bleeding; however, the patient subsequently 
rebled and died. Followup angiography 18 months after 


initial exaraination in the patient with the renal artery 
aneurysm (case 8) revealed that the aneurysm had spon- 
taneously Nhrombosed (fig. 6B). The patient was normo- 
tensive et the time of the follow-up study and renal vein 
renin levele were normal. 

Overall mortality in the series was 67% (six of nine 
patients). Mortality associated with aneurysms involving 
the aorta v as 80% (four of five), while mortality associ- 
ated with exeurysms of peripheral vessels was 50% (two 
of four). Mortality in aneurysms caused by S. aureus and 
E. coli was 100% (six of six), while there was no mortality 
associated with aneurysms caused by other organisms. 


Discussion 


AlthougF the incidence of mycotic aneurysm has de- 
creased siace the advent of antibiotics [2], the occur- 
rence of n re mycotic aneurysms in a 7-year period in 
one institu ion indicates that while uncommon, they are 
not rare. Aycotic aneurysm constituted 2.6% of 338 
aneurysms over a 50-year period spanning both the pre- 
and postaatibiotic eras [7]. Mycotic aneurysms have 
been described in virtually every artery; however, the 
aorta has been the most common site [3, 6, 7], as was 
found in fiwe of the nine cases reported here. 

The climcal presentation of mycotic aneurysms is 
related to -he vessel involved. Chest or back pain oc- 
curred in f ve of the six cases with intrathoracic aneu- 
rysms. VerDus engorgement secondary to superior vena 
cava compression was seen in cases 1 and 4. The patient 
with mycot c aneurysms of the hepatic and sp'enic arter- 
ies (case 7) had hemoperitoneum. Hepatic artery mycotic 
aneurysms may alternatively be associated with hemate- 
masis, hereatobilia, and jaundice [9-11]. Splenic artery 
mycotic areurysms may present as splenic abscesses 
[12]. Our »atient with renal artery mycotic aneurysm 
(case 8) hac hypertension. Previously, renal mycotic 
aneurysms. have been associated with hematuria [13, 
14]. Although isolated renal artery aneurysms have been 
related to typertension [15, 16], we believe this s the 
first recerced case of a mycotic renal artery aneurysm 
presenting in this manner. Renin levels from the kidney 
involved wth the aneurysm were significantly elevated, 
indicating hat this kidney was the source of hyperten- 
sion. Renia determination was especially important in 
this case, as abnormalities were also present in the 
opposite k dney. The patient with intracerebral mycotic 
aneurysm «case 9) had headache without focal neuro- 
logic sigas Dr hemorrhage, although these latter findings 
have been »ncountered with intracerebral mycotic aneu- 
rysms [17]. 

Sepsis, evidenced by fever and leukocytosis, was pres- 
ent with mycotic aneurysms regardless of location. 
Seven patents were septic at presentation with the 
aneurysm. r the two exceptions (cases 5 and 8), mycotic 
aneurysms appeared several months after successful 
antibiotic tlerapy for bacterial endocarditis. 

Clinical clues to the presence of mycotic aneurysm 
exist in the concomitant occurrence of several condi- 
tions associated specifically with the development of 
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Fig. 1.—Case i. A, Posteroanterior chest 
radiograph demonstrating widened medias- 
tinum with scattered radiolucencies of gas den- 
sity (arrow) and calcification of aortic arch. B, 
Tomogram confirming mediastinal gas. C, Levo 
phase of pulmonary arteriogram showing sac- 
cular mycotic aneurysm originating from as- 
cending aorta. 

Fig. 2. —Case 3. Anteroposterior (A) and lat- 
eral (B) projections of thoracic aortogram 
showing saccular mycotic aneurysm originat- 
ing distal to aortic coarctation. 

Fig. 3.—Case 5. Posteroanterior (A) and lat- 
eral (B) chest radiographs showing 3 cm mass 
in anterior mediastinum adjacent to ascending 
aorta. C, Thoracic aortogram demonstrating 
saccular aneurysm arising from ascending 
aorta with aortic regurgitation. 

Fig. 4.—Case 7. A, Arteriogram of right 
branch hepatic artery demonstrating several 
aneurysms (arrows) within right lobe of liver. 
B, Splenic arteriogram showing intrasplenic 
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aneurysm (arrow). C, Celiac arteriogram after 
Gelfoam embolization demonstrating occlusion 
of splenic and right hepatic arteries. 

Fig. 5.—Case 6. A, Posteroanterior chest 
radiograph showing superior mediastinal 
widening with shift of trachea to right; left 
pleural effusion is present. B, Subtracted right 
posterior oblique projection of thoracic aorto- 
gram showing aneurysm (small arrows) origi- 
nating from anomalous right subclavian artery 
(large arrow). 

Fig. 6.— Case 8. A, Right renal arteriogram 
showing aneurysm originating from dorsal 
branch of right renal artery and delayed flow to 
renal parenchyma within distribution of aneu- 
rysmal vessel (arrows). B, Followup arterio- 
gram 18 months later showing that aneurysm 
has thrombosed; some loss of renal paren- 
chyma in previously ischemic region. 

Fig. 7.—Case 9. Anteroposterior view of 
right carotid arteriogram showing  bilobed 
aneurysm (/arge arrow) originating from ante- 
rior sylvian branch of middle cerebral artery; a 
smaller aneurysm (small arrow) originates from 
posterior parietal branch. Note mass effect with 
shift of anterior cerebral artery across midline. 
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mycotic aneurysm or generally with increased suscepti- 
bility to infection. Four of the patients in our series had 
bacterial endocarditis. In three of these the endocarditis 
occurred on abnormal valves involved with congenital or 
rheumatic heart disease. The presence of congenital or 
acquired cardiac valvular disease and clinical symptoms 
and signs of bacterial endocarditis or a recent history of 
endocarditis should immediately suggest the possibility 
of secondary mycotic aneurysm formation when appro- 
priate localizing findings are also present. 

In cases 1 and 2 the mycotic aneurysms occurred on 
areas of severe atherosclerosis. These cases represent 
the so-called primary mycotic aneurysms, in which bac- 
teremia from an often occult, distant source of infection 
results in infection of diseased vessel wall with aneurysm 
formation [6, 18, 19]. Coarctation of the aorta has also 
been associated with mycotic aneurysm [20-22]. In con- 
trast to most other types of aneurysms complicating 
coarctation, mycotic aneurysms most often occur just 
distal to the area of coarctation [21, 22]. Localized 
fibrous intimal thickening occurs in the immediate post- 
stenotic area resulting from trauma caused by the jet of 
blood passing through the coarctation and striking the 
aortic wall; this intimal damage predisposes the post- 
stenotic segment to infection [21, 22]. 

Three of our nine cases had diabetes mellitus. Diabe- 
tes generally predisposes patients to infection, and it is 
not surprising that mycotic aneurysm may complicate 
this condition. The patient with a subclavian artery aneu- 
rysm (case 6) secondary to poorly controlled soft tissue 
infection had been on steroids for many years, thereby 
increasing his general susceptibility of infection. One 
patient was an intravenous drug abuser (case 4). Infec- 
tious complications in heroin addicts resulting from 
nonsterile intravenous injection techniques are well 
known. Both systemic and pulmonary artery mycotic 
aneurysms have been described in these individuals [12, 
20, 23]. 

S. aureus was the most commonly occurring pathogen 
in our series (four cases); E. coli was the pathogen in 
two cases. S. epidermidis and S. viridans were each 
isolated in one case, and all cultures were negative in 
one case. In two other cases multiple blood cultures 
were negative and the organism was isolated only upon 
cultures taken at surgery or postmortem examination. 
This may have been related to prior antibiotic administra- 
tion in these patients. Failure to identify a specific 
pathogen is not uncommon and in one series cultures 
were negative in almost half of all cases [6]. 

Plain chest radiography was abnormal in all six intra- 
thoracic mycotic aneurysms. The mycotic aneurysms 
involving intrathoracic vessels exhibited either a gener- 
ally enlarged mediastinum or a localized mediastinal 
mass. Deviation of the trachea or the esophagus fre- 
quently occurred. Mottled radiolucencies of gas density 
were present within the enlarged mediastinum in the two 
diabetic patients with intrathoracic aneurysms. E. coli 
was the causative organism in both cases. Gas formation 
associated with mycotic aneurysms in diabetics has not 
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been previously noted, although the entities of emphy- 
sematous cholecystitis and emphysematous pylonephri- 
tis are well known in diabetics. Esophagrams in these 
two patients were negative except for extrinsic deviation. 
An esophagram should be performed in the presence of 
gas in the mediastinum to exclude an esophageal perfo- 
ration. 

Angiography is necessary for the definitive diagnosis 
of mycotic aneurysms regardless of location and is 
recommended when the diagnosis is initially suspected. 
Angiographically the mycotic aneurysms originating 
from the aorta were saccular and, when viewed in the 
proper projection, emanated eccentrically from one wall 
of the vessel. However, this appearance is not entirely 
specific and may also be seen with aneurysms of other 
etiologies [8]. Therefore, the correct angiographic diag- 
nosis of mycotic aneurysm is a function of the associa- 
tion of the rapid appearance or development of the 
aneurysm, signs of infection, and the presence of predis- 
posing conditions. Aneurysms associated with coarcta- 
tion of the aorta occurring in the immediate poststenotic 
segment should be suspected as being mycotic. 

Intracranial mycotic aneurysms are somewhat more 
specific in that they tend to occur more peripherally than 
the more commonly occurring congenital aneurysms at 
the circle of Willis [17, 24]. The middle cerebral artery is 
the most frequent site for intracerebral mycotic aneu- 
rysms [17]. The differential diagnosis of peripheral intra- 
cerebral aneurysms includes metastatic choriocarci- 
noma and left atrial myxoma [24]. 

The patient with hepatic and splenic artery mycotic 
aneurysms and hemoperitoneum underwent transcathe- 
ter embolization with Gelfoam. This was temporarily 
successful in arresting bleeding; however, the patient 
rebled and expired. Transcatheter embolization may 
have a place in the therapy of quiescent mycotic aneu- 
rysms in suitable circulations; however, surgery with 
vigorous antibiotic coverage is the most appropriate 
therapy for acutely infected lesions [14, 25, 26]. 

The high mortality rate of mycotic aneurysms reported 
here (6796) indicates the lethality of this entity even with 
antibiotics and sophisticated methods of vascular sur- 
gery. The prognosis of mycotic aneurysms is related to 
their location and the virulence of the organism involved. 
Peripheral aneurysms have a better prognosis than those 
involving the aorta [8, 14] (8096 mortality involving the 
aorta in our study, compared with 5096 mortality involv- 
ing peripheral vessels). The mortality for mycotic aneu- 
rysms caused by S. aureus and E. coli was 100%. The 
aneurysms caused by less virulent organisms in our 
remaining three patients responded to antibiotic therapy 
and these patients constituted the three survivors in the 
series. With a more virulent organism, the aneurysm and 
associated infection may progress rapidly with early 
rupture; with a less virulent organism, a febrile course of 
weeks to months may ensue before rupture [6, 25]. 
However, rupture can be expected to occur in up to 7596 
of cases [6, 14]. The prognosis, while generally poor, is 
much worse if the aneurysm has already ruptured [14], 
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emphasizing the need for early diagnosis. In addition to 
the possibility of rupture, the longer the delay in making 
the diagnosis the more widespread the surrounding soft 
tissue infection becomes, making successful therapy 
more difficult [8]. Even sterile, apparently quiescent 
aneurysms have been known to rupture [6] and therapy 
is recommended. Case 8 is unique in that spontaneous 
complete thrombosis of the renal artery aneurysm was 
demonstrated on follow-up angiography. We consider 
rupture in this situation extremely unlikely, and since 
this patient’s blood pressure also has reverted to normal 
no further therapy is contemplated. 
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Transcatheter Occlusion of the Arterial Supply to Arteriovenous Fistulas 
with Gianturco Coils 


THOMAS A. LAYNE,':? ETHEL J. FINCK,’ AND WILLIAM D. BOSWELL’ 


Transcatheter occlusive therapy is finding widespread clin- 
ical application. Numerous types of occlusive devices have 
been described. This report details the first three cases of 
occlusion of the arterial supply to arteriovenous fistulas with 
Gianturco stainless steel coils. Patients benefiting from this 
approach include those who refuse or cannot tolerate surgery, 
those in whom previous surgery failed, and those with chronic 
fistulas in whom surgery is likely to fail. The angiographer 
should make sure the coil is completely within the desired 
vessel, the feeding vessel is smaller than the coil to prevent 
passage through the fistula, and there is adequate collateral 
flow to distal organs to prevent infarction after occlusion of a 
major artery. This technique is useful as a nonsurgical treat- 
ment for a variety of arteriovenous fistulas and is within the 
capability of any experienced angiographer. 


Preoperative transcatheter occlusion of the arterial sup- 
ply of various abdominal tumors using Gianturco stain- 
less steel coils with wool strands is becoming more 
common [1]. Use of these coils in experimentally created 
arteriovenous fistulas in dogs and in two cases of human 
renal arteriovenous fistulas was recently described [2, 
3]. In the humans, the coils were placed in the fistulas 
from the venous side. This report describes our experi- 
ence using these coils to occlude the feeding artery to 
arteriovenous fistulas. 


Case Reports 


Case 1 


R. C., a 16-year-old male, was shot in the right groin with a 
single shotgun blast. He presented in hemorrhagic shock and 
underwent immediate repair of severe arterial and venous in- 
jury. The right superficial femoral artery was resected and re- 
placed with a graft from the left saphenous vein. Numerous 
smaller injuries to the profunda femoris were repaired. Venous 
bleeders were tied off. The patient recovered and was dis- 
charged without symptoms. 

However, at a clinic visit 3 weeks after surgery, a loud 
machinerylike bruit was heard over the right thigh. Percuta- 
neous angiography revealed multiple arteriovenous fistulas in- 
volving the profunda femoris artery and vein. Retrograde flow 
was noted in many veins, as well as a large pseudoaneurysm of 
the profunda femoris artery (fig. 1A). 

Since no single fistulous communication was found at sur- 
gery, the angiographers embolized the profunda femoris artery. 
Two Gianturco coils were placed in the artery at the level of the 
pseudoaneurysm. Angiography performed immediately after 
embolization showed occlusion of the artery and nonfilling of 
the pseudoaneurysm and arteriovenous fistulas. The patient 
had mild fever to 38.4°C for 24 hr after embolization. He did not 
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complain o^ pain nor exhibit other symptoms. Repeat angiog- 
raphy 2 months later again showed no arteriovenous communi- 
cation (fig. 1E). After 10 months the patient is asymptomatic, 
with a negative physical examination. 


Case 2 


J. S., a 63-year-old man, was beaten and had a broomstick 
inserted into h s rectum during a robbery. He presented in shock 
with massive rectal bleeding. At surgery, a 16 cm lacerat on of 
the rectum was found. No definite injury of a major vessel was 
identified. The patient bled several times after removal of the 
rectal packing. Angiography revealed an arteriovenous fistula 
from the lef- hypogastric artery to the corresponding vein, with 
a large pseudcaneurysm of the hypogastric artery (fig. 2A». The 
right femoral artery was catheterized, and the catheter was 
manipulatec around the aortic bifurcation into the left hypogas- 
tric artery. Two coils were placed in the hypogastric artery. 
Angiography mmediately after embolization demonstrated 
complete occlusion of the fistula and pseudoaneurysm (fig. 2B). 
The patient teveloped a slight fever (37.9°C), which returned to 
normal 48 hr after embolization. He was discharged 3 weeks 
after embolization, and had no further complaints during the 
9-month follow-up. 


Case 3 


P. S., a 55-year-old female, had hematuria and dysuria for 4 
days. Medical history revealed a mastectomy for unknown 
cause in 1€71 in Mexico. In addition, the patient had been 
taking digoxin and Lasix for valvular heart disease for 4 years. 
Physical examination revealed a widened pulse pressure, 
bounding distal pulses, systolic and diastolic murmurs compat- 
ible with mitral stenosis and mitral regurgitation, bilateral basi- 
lar rales. anc 3 palpable left lower quadrant abdominal mass 
with a bruit and thrill. 

Chest raciography showed marked cardiomegaly and in- 
creased pulmonary vascularity with cephalic redistributior . Ex- 
cretory wrocradhy revealed delayed and markedly decreased 
left renal function. Provisional diagnosis was valvular “eart 
disease, with Figh output failure secondary to probable renal 
arteriovenous "istula. At angiography, a large renal arteriove- 
nous fistula with a huge draining vein was found (fic. 3A). The 
patient refused surgery. While recognizing potential complica- 
tions of renal embolization, in this instance nonsurgical occlu- 
sion of the mam feeding artery was considered the best treat- 
ment of the f stula. It was hoped that leaving the smal er feeding 
artery patent would supply blood to the small amount of res dual 
functioning renal tissue. 

Prior to emoolization, the cardiac output measured 10.2 
l/min by the cardiogreen method. Two Gianturco coils were 
inserted into the left main renal artery and the patient showed 
immediate clinical improvement. Cardiac output dropped to 5.2 
l/min, pulse from 104 to 65 beats/min, and blood pressure from 
160/90 to 110/55. Aortography at placement of the coils showed 
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complete occlusion of the main feeding artery without filling of 
the large draining vein (fig. 3B). 

Immediately after embolization, the patient developed mild 
nausea and vomiting. She had chills and fever to 38.1°C. All 
symptoms had disappeared at 48 hr., and she was discharged 
after 5 days. Cardiac status showed continuing improvement. 
Murmurs were no longer present and echocardiography dem- 
onstrated a normal mitral valve. Murmurs heard on admission 
were believed to be caused by the high flow rate across the 
valve, rather than to organic disease. The hematuria and dysuria 
were resolved at discharge. Unfortunately, the patient returned 
to Mexico and has been lost to follow-up. Exact cause of the 
arteriovenous fistula has not been determined. 


Discussion 


Transcatheter vascular occlusive therapy for various 
clinical indications [4-8] using a wide variety of materials 
[5, 7-10] has been described. In 1976 Grace et al. [11] 
reviewed the various materials and techniques. More 
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Fig. 1.—Case 1, femoral arterio- 
grams. A, Early arterial phase demon- 
strating large pseudoaneurysm (open 
arrow) of profunda femoris artery. 
Note opacification of numerous veins 
indicating arteriovenous shunting 
(closed arrows). B, Occlusion of pro- 
funda femoris 2 months after emboli- 
zation. Pseudoaneurysm is occluded 
and there is no evidence of arteriove- 
nous shunting. 


Fig. 2.—Case 2, midarterial phase 
arteriograms. A, Internal iliac vein 
drains early (closed arrow) and there 
is a large pseudoaneurysm (open ar- 
row) of hypogastric artery. B. Two 
coils in hypogastric artery; arteriove- 
nous fistula is closed. Clot has propa- 
gated proximally to artery origin. 


recently, Anderson et al. [2] described the placing of 
wire coils in surgically created arteriovenous fistulas in 
dogs. Wallace et al. [3] reported treating two arteriove- 
nous fistulas by placing the coils in the fistulous segment 
via a venous approach. Stanley and Cubillo [7] reported 
closure of two cases of arteriovenous fistulae using 
Gelfoam. The present case reports are, to our knowl- 
edge, the first to describe use of the coils to occlude the 
arterial supply to arteriovenous fistulas. 

The embolizations were carried out using the Gian- 
turco-Wallace-Anderson arterial embolization set. Cases 
2 and 3 were catheterized via a transfemoral approach. 
In case 1 the catheter was placed directly in the vessel 
exposed at surgery. The catheters were preformed in our 
lab, using steam to conform to the vascular anatomy, as 
demonstrated on preembolization angiograms. In case 2 
some slight difficulty was experienced in catheter place- 
ment because the catheter was inserted in the left hypo- 


TRANSCATHETER OCCLUSION OF ARTERICVENOUS FISTULAS 


Fig. 3.—Case 3. A, Aortogram 
showing tangled mass of fistulous 
vessels in lower pole of left kidney. 
Note huge draining vein (arrows). B, 
Postembolization arteriogram demon- 
strating occlusion of artery and ab- 
sence of large draining vein. Distal 
coil (arrows) was considerably larger 
than artery, preventing complete coil- 


ing. 


A, 


gastric artery from the right side. Initially, a visceral 
catheter with a hooked curve was placed over the aortic 
bifurcation and a guide wire inserted around the bifur- 
cation and down into the left hypogastric. Subsequently 
the visceral catheter was exchanged and the emboliza- 
tion catheter inserted. No difficulty was encountered in 
inserting any of the coils. 

It should be emphasized that occlusion of the supply- 
ing artery must not compromise the blood supply to vital 
tissues. In cases 1 and 2 adequate collateral flow around 
the profunda femoris and hypogastric arteries, respec- 
tively, permitted sacrifice of these large arteries. In case 
3 a smaller feeding branch was left patent to provide 
blood to the remaining renal tissue. If collateral flow is 
inadequate or marginal, the risk of infarcting a vital 
organ or even an entire extremity must be strongly 
considered. 

Ideally, the size of the coil should be slightly larger 
than the artery to be occluded. If the coil is smaller than 
the artery supplying the fistula or than the fistula itself, 
embolization of the coil into the venous circulation and 
even to the heart and lungs could occur. The artery to be 
embolized should be carefully measured using arteriog- 
raphy before inserting the coil. If any doubt exists about 
the size of the artery, simultaneous catheterization of the 
draining vein with a wire snare could prevent loss of the 
coil into the main venous circulation. 

In each of our three cases, clot propagated rapidly in a 
retrograde fashion along the occluded vessel to the 
closest major branch of the artery (or to the origin, if 
there were no major branches). Anderson et al. [2] 
reported that coils placed so that a portion protruded 
either into the arterial or the venous side from the fistula 
caused thrombosis of the artery or vein, in addition to 
the fistula. Care must be taken to make sure the coil has 
been placed beyond any major branches that should be 
saved, and the coil must be entirely within the desired 
artery to avoid forming a nidus of clot within the parent 
vessel. Clot could also form in the arteriovenous fistula 
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itself anc erbolize into the pulmonary circulation. Stan- 
ley anc Cubillo [7] reported this complication in one of 
two patents embolized with Gelfoam. This did not occur 
in our series. 

Finally. it must be emphasized that since the coil is not 
actually wehin the fistula, the possibility exists that 
collatera fow will reopen the fistula at some future 
time. While this has not occurred in two of our patients 
at 9 arc ©) months, patients should be followed for 
recurrence of symptoms. However, for patients who 
refuse surzery, for those who cannot tolerate surgery, 
and for these in whom surgery has failed, embolization 
of the feeding artery may be the only alternative, and on 
the basis cf our experience may offer long-term relief. 

We feel that occluding arteriovenous fistulas by ob- 
structing t^e feeding artery is applicable in a variety of 
locatioms amd types of fistulas. If an arteriovenous fistula 
has ore single communication, placement of a coil 
within ‘Fe fistula itself may be possible. However, in 
many imstaaces the communications are multiple cr the 
actual fistula may be inaccessible, preventing direct 
insertion o the coil into the fistula. By occluding the 
feeding artery, obliteration of the fistula can be accom- 
plished anc surgery may be avoided. 


ACKNOWLEDGMENTS 


We thamk - len Duncan and Marie Adrianos for their assist- 
ance witn this manuscript. 


REFERENCES 


1. Golesteia HM, Wallace S, Anderson JH, Bree RL, Gianturco 
C: Transzatheter occlusion of abdominal tumors. Radiology 
120:539- 545, 1976 

2. Andersoa JH, Wallace S, Gianturco C: Transcatheter intra- 
vascu a: ccil occlusion of experimental arteriovenous fistu- 
las. Anm . Roentgenol 129:795-798, 1977 

3. Wallace 5 Gianturco C, Anderson JH, Goldstein HM, Davis 
JL, Bæe RL: Therapeutic vascular occlusion utilizing steel 
coil t»cE nique: clinical applications. Am J Roentgenol 
127 331-387, 1976 


1030 


. Doppman JL, DiChiro G, Ommaya AY: Percutaneous em- 
bolization of spinal cord arteriovenous malformations. J 
Neurosurg 34:48-55, 1971 

. Kerber C: Experimental arteriovenous fistula creation and 
percutaneous catheter obstruction with cyanoacrylate. /n- 
vest Radiol 10:10-17, 1975 

. Luessenhop AJ, Spence WT: Artificial embolization of cer- 
ebral arteries: report of a case of arteriovenous malforma- 
tion. JAMA 172:1153-1155, 1960 

. Stanley RJ, Cubillo E: Nonsurgical treatment of arteriove- 
nous malformations of the trunk and limb by transcatheter 
arterial embolization. Radiology 115:609-612, 1975 


10. 


TT. 


LAYNE ET AL. 


. Robles C, Carrasco-Zanini J: Treatment of cerebral arterio- 


venous malformations by muscle embolization. J Neuro- 
surg 29:603-608, 1968 


. Kricheff Il, Madayag M, Braunstein P: Transfemoral catheter 


embolization of cerebral and posterior fossa arteriovenous 
malformations. Radiology 103:107-111, 1972 

Gianturco C, Anderson JH, Wallace S: Mechanical devices 
for arterial occlusion. Am J Roentgeno! 124:428-435, 1975 
Grace DM, Pitt DF, Gold RE: Vascular embolization and 
occlusion by angiographic techniques as an aid or alterna- 
tive to operation. Surg Gynecol Obstet 143:469-482, 1976 


Mammographic Parenchymal Patterns as Risk Indicators for Incident 
Cancer in a Screening Program: An Extended Analysis 


PETER M. KROOK' 


In a screening program of self-referred women, different 
mammographic parenchymal patterns were related to signifi- 
cantly different rates for developing breast cancer. The risk of 
cancer detection subsequent to a negative mammographic 
examination was 7.6 times greater for women in the highest 
parenchymal risk class compared with the lowest, an increase 
in risk comparable to that of a personal history of breast 
cancer and greater than that reported for any other combina- 
tion of historical risk factors. These differences are qualita- 
tively similar to, but of a lesser magnitude than, those in 
previous reports which were based on symptomatic women 
with previous negative mammograms. Data suggest this dif- 
ference in risk is inherent between parenchymal patterns, 
rather than indicating difficulty in identifying small cancers in 
dense breasts. Findings of differential parenchymal risk, cou- 
pled with other risk factors, may lead to concentrating mam- 
mographic screening on a smaller segment of the population, 
thus improving the benefit-to-cost ratio. 


Mammography is widely accepted as beneficial for 
evaluating breast abnormalities and for screening 
women over 50 years old. Screening mammography is 
controversial in women younger than 50 because of 
theoretical concerns of carcinogenesis from even very 
low doses of ionizing radiation. Current efforts to reduce 
radiation dose and its presumed risk to each patient 
include use of improved film-screen combinations, neg- 
ative mode xeromammography, single view mammogra- 
phy, and more penetrating x-ray beams. 

Identifying women at significantly greater risk to har- 
bor or subsequently develop breast cancer would im- 
prove the benefit-to-cost (financial plus possible carci- 
nogenesis) ratio for the entire patient population by 
concentrating mammographic screening on those at 
high risk and reducing the use of mammography (with 
its possible radiation dangers) in those at low risk. Wolfe 
[1, 2] reported that the risk of developing breast cancer 
after a negative mammogram varies according to the 
breast parenchymal pattern, and a preliminary analysis 
of 36 such cancers by Krook et al. [3] found a qualita- 
tively similar, but quantitatively lower, variation in risk. 
Wilkinson et al. [4] tended to support the thesis, demon- 
strating a correlation between breast parenchymal pat- 
terns and cancer risk by comparing 42 patients whose 
breast cancer was discovered on initial and subsequent 
screening with 84 matched controls. This view was 
challenged by Egan and Mosteller [5], whose analysis of 
mammograms from 1963 to 1972 suggests increased 
short-term risk is solely due to difficulty in identifying 
small cancers in dense breasts. 
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In an analysis of data from the Virginia Mason Medical 
Center Breast Cancer Detection Demonstration Project 
of 79 lesions detected subsequent to a negative mam- 
mogram in salf-referred women, the rates of prevalent 
and incident cancer were determined for each age group 
and parenchymal pattern class. The rates cf incident 
cancer in each parenchymal pattern class in the second 
and third screenings were compared with the rates in the 
fourth and fifth screenings. (Prevalent cancer is present 
in the population for an unknown length of time and 
detected at the initial screening or within 6 months. 
Incident cancer is detected more than 6 months after 
negative initial screening.) In addition, the reletions 
between parenchymal pattern and personal or family 
history of breast cancer were examined. 


Subjects and Methods 


In September 1973, 10,053 self-referred women over 35 en- 
rolled in a program of yearly clinical breast examination ther- 
mography, and xeromammography, and were instructed in 
monthly breast self-examination. Suspicious findings on ohysi- 
cal examination and/or mammography prompted immediate 
biopsy er reevaluation within 6 months. As of February 1978, 
93% of the 504 recommended biopsies were performed, reveal- 
ing 155 lesions. Of the 33 patients in whom biopsy has nct yet 
been accomplished, 14 are indeterminate and 19 are believed to 
be benign after continued observation. As of December 1977, 
8696 of the original enrollees still actively participated in the 
program. Cf the remainder, 3.5% moved, 0.5% died, 3.0% 
withdrew due to radiation concern, 0.2% had double mastecto- 
mies, and tne remaining 6.8% withdrew for a variety of other 
reasons. 

Of the 79 incident lesions found, the 14 lesions (18%) de- 
tected only by physical examination were not interpreted as 
malignant by xeromammography. Twelve lesions (75%) were 
detectec in tne interval between examinations. Xeromammog- 
raphy alone detected 23 (29%) and helped clarify only minor 
physical abnormalities in at least ten others. In five of these 
cases, minor abnormalities found on initial screening that were 
not considered suspicious enough to warrant biopsy later de- 
veloped into detectable carcinoma. 

Since April 1976 xeromammograms have been classified 
according to the Wolfe system [1, 2]: N1 = parenchyma com- 
posed primarily of fat with at most small amounts of "dvspla- 
sia"; P1 = parenchyma chiefly composed of fat with prominent 
ducts involv.nc up to one-fourth of breast volume; P2 = promi- 
nent ducts involving more than one-fourth of breast volume; 
and Dy = severe involvement with "dysplasia" often obscuring 
an underlying prominent duct pattern. 

Two grouas of 1,000 patients each were randomly selected 
from the entire patient population. The first group was cFosen 
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when the Wolfe system had been used 12 months; age and 
parenchymal pattern were recorded for each patient. A second 
group was chosen 14 months later; age, parenchymal pattern, 
and personal or family history of breast cancer were recorded. 
About 94% of the mammograms had been prospectively classi- 
fied at screening without knowledge of the patient’s age, physi- 
cal findings, or historical data. The remaining 6% were classi- 
fied when the groups were selected and before other patient 
information was revealed. To approximate the average percent- 
age of the population in each age group and parenchymal 
pattern class in a population ever increasing in age, the average 
of the first and second samples was used to analyze the incident 
cancer data. 

The second group was used to examine the relation between 
history and parenchymal pattern. The relative with breast cancer 
was available in 73% of the patient history forms, and this 
information was recorded as close relative (mother or sister) or 
close plus distant relative (including grandmother or aunt). Only 
the number of relatives with a previous history of breast cancer 
was available for the remaining 27% of the sample, and these 
were recorded only in the close plus distant column. 

To eliminate bias caused by recognizing a lesion, radiologists 
Classified all breasts harboring lesions from among a blind 
selection of mammograms that included films from the non- 
diseased breast and single breast mammograms with benign 
diagnoses. 


Findings 


Table 1 shows the distribution of the sample popula- 
tions in each age and parenchymal pattern combination. 
As Wolfe noted, the Dy frequency is considerably re- 
duced in the oldest age groups. 

Table 2 presents the number of incident cancers and 
the rate per 1,000 screenees in each age and parenchy- 
mal pattern combination calculated for an average of 
9,400 screenees during the study. The incident cancer 
rate in the Dy class increases markedly from 4/1,000 in 
the 35-39 age group to 40/1,000 in the 60+ age group, 
and for the entire population the rate increases steadily 
as the parenchymal pattern class progresses from N1 to 
Dy. This parenchymal pattern difference in cancer risk is 
significant (P < 0.01, x? test with Yates correction) for 
the entire population and for the 50-59 and 60+ age 
groups. 

Table 3 compares the number and rate of incident 
cancer for each parenchymal pattern group in the sec- 
ond and third screens with the fourth and fifth screens. 
All of the third screens, 80% of the fourth screens, and 
27% of the fifth screens have been accomplished. Al- 
though the incident cancer rates are slightly higher on 
the fourth and fifth screens for P1 and P2 and are 
considerably higher for Dy, these differences are not 
significant in a series of this size (P > 0.25). 

Table 4 provides (1) the fraction of the sample popula- 
tion with a close relative with breast cancer history in 
each age and parenchymal pattern combination (fac- 
tored for the 7396 rate of detailed history forms); (2) the 
fraction with a close or distant family history of breast 
cancer; and (3) the fraction with a personal history of 
breast cancer. Parenchymal patterns are not significantly 
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TABLE 1 
Parenchymal Classes by Age 
































35-39 40-44 45-49 50-59 60+ All Ages 

NS oos oss 2 1:1 2.9 4.9 8.2 4.9 20.6 
PI Loire 1.8 4.3 3.6 10.4 6.1 26.2 
cr STU PPENE 2.9 9.4 5.4 11.6 8.1 32.6 
EN eer 5.0 5.2 4.7 4.1 1.0 20.6 

Total.... 102 17.6 17.2 34.3 20.7 100.0 

Note. — Data given in percentages. 

TABLE 2 
Incident Cancers by Age 
35-39 40-44 45-49 50-59 60+ All Ages 
No. in entire pop- 
ulation: 

NE eee ee 0 0 1 3 0 4 

a ais ES dds 0 3 0 T 7 17 

Psa tetesue eee 1 0 5 16 5 27 

c TEE 2 7 5 11 6 31 

BOI 2211s 3 10 11 37 18 79 
Rate per 1,000 
screenees: 

c EEE 0 0 3.0 3.9 0 2.1 

a Bee 0 7.4 0 6.9 12.3 6.9 

Pearce EROS 4.4 0 9.9 147 6.6 8.9 

DELI xa 43 144 11.3 288 400 16.0 

WO) skies ds 3.1 6.0 6.8 11.5 9.2 8.4 
TABLE 3 


Incident Cancer Rate Per 1,000 Screenees 











2nd and 3rd 4th and 5th 
Screens* Screenst 
PT gaian 0.7 0.5 
a RE PETRI 2.0 2.8 
PE sickievesss "Mrd d. 
i err ere 4.0 7.8 


* 19,330 total examinations. 
t 9,480 total examinations. 


different in either close or close plus distant family 
history of breast cancer, although there is a slight tend- 
ency for the higher risk classes to have a higher rate of 
close plus distant relatives with a history of breast 
cancer. Of the incident cancer patients, two N1, five P1, 
five P2, and three Dy patients had a close family history 
of breast cancer, and two N1, seven P1, nine P2, and 
nine Dy patients had a close plus distant family history of 
cancer (not a statistically significant difference). Per- 
sonal history of breast cancer in the combined P2 and 
Dy class is significantly different (P < 0.01) from the 
combined N1 and P1 class; however, only one each of 
N1, P1, P2, and Dy patients with incident cancer had a 
prior history of breast cancer, indicating that the corre- 
lation in the entire population between parenchymal 
pattern and personal history of cancer is not directly 
responsible for the difference in incident cancer rates 
between the various parenchymal pattern classes. 
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TABLE 4 
Population with History of Breast Cancer (fraction) 
35-39 40-44 45-49 50-59 60+ All Ages 

Close family history: 

NT oezeeesaxsesaxtvbedésa 0 0.19 0.10 0.14 0.18 0.15 

BOE Louer lidiqhaxc ga teris .26 .11 a ‘AS 15 .16 

PE usidsrribebtbypydekieuD .07 .08 .05 49 15 de 

DU. LL cusa Er E E E dE REA ,15 .21 .19 .19 A .19 
Close or distant family his- 

tory: 

NE OE EEE d pid d se 21 25 18 21 .21 

Eb Vocdlkassagadee4xVF Eus 431 .22 25 a1 22 .26 

PE Ldaastàqéhsdiiiib$dan .20 2 13 ae .33 .25 

DU Loeorbtuadord dxtkyorada .42 .36 .30 14 24 .30 
Personal history: 

. g——— 0 0 0 0 .043 .010 

BE cotcedasagaseresawsls 0 0 0 0 .015 .004 

Y i OEE E E EET 0 0 .018 .025 .094 .036 

Ta EENEN E E P TT 0 0 .047 .048 .059 .026 





Discussion 


Reports by Krook et al. [3], Mendel et al. [6], and Wolfe 
[7] identify a small but consistently higher rate of preva- 
lent cancer in the P2 plus Dy class, indicating a real 
difference in the propensity of the different parenchymal 
classes to harbor a prevalent cancer. Wolfe [1, 2] first 
determined the rate of cancer detection subsequent to 
negative mammograms in the different parenchymal pat- 
terns. His patients were referred for examination, and 
follow-up by tumor registry, hospital records, or patient 
questionnaires was obtained. In his two combined se- 
ries, Wolfe found a relative risk of 31 for incident cancers 
in the Dy class compared with the N1 class, and a relative 
risk of 6 for the P2 plus Dy class compared with the N1 
plus P1 class. 

Egan and Mosteller [5] challenged the long term sig- 
nificance of this finding. Their series of 327 prevalent 
and 54 incident breast lesions showed a decreased risk 
of prevalent cancer in their class 3 and 4 breasts (similar 
to Wolfe's P2 and Dy classes). This was followed by a 
markedly elevated risk (26) of class 4 (Dy) compared with 
class 1 (N1) for a 3-year period. However, incidence rates 
for the 14 lesions detected 38-88 months after the initial 
negative mammogram were nearly the same in all 
classes. They concluded that breast parenchymal pattern 
correlated only with the possibility of failing to detect a 
lesion. Three items are noteworthy: (1) the patient popu- 
lation analyzed produced 381 lesions in only 6,540 pa- 
tients, indicating a patient population vastly different 
from ours; (2) over half the incident lesions (28 of 54) 
were detected before 1965, when mammography may 
have been less sensitive on initial examination than 
today; and (3) Egan and Mosteller's is the only major 
series in which markedly fewer cancers were detected in 
the P2 and Dy patterns on initial examination (which may 
be related to the first two items). Their finding that there 
is no difference in relative risk for the different parenchy- 
mal patterns in the 14 lesions occurring more than 36 


months after negative mammogram is at distinc: vari- 
ance with our series of 17 lesions occurring more than 
36 months after a negative examination, of which 10 
were Dy, 5 were P2, and 2 were P1. 

Wilkinson et al. [4], in a series of combined prevalent 
and inciden: cancer, demonstrated a relative risk of 5.8 
for the Dy class compared with N1. This somewhat lower 
relative risk is probably explained by having combined 
prevalent lesions, which have a small relative risk differ- 
ence, with incident lesions, which have a greater differ- 
ence in relative risk. However, the report did not provide 
enough info-mation to separate these factors. 

In our study, a relative risk of 7.6 exists for incident 
cancer in tne Dy class over the N1 class. The four 
parenchymal pattern classes are significantly different (P 
< 0.01 for entire population), indicating the necessity for 
intensive rescreening of the Dy class. The P2 class has a 
slightly greeter risk than the P1 class, but these two 
classes occt py an intermediate position between N1 and 
Dy. This d fference between classes remains qualitetively 
constant after age 40 with a relative Dy-to-N1 risk of 7.8 
in the 40-49 age group and 13.0 for the 50+ age group. 

The rate o? incident cancer in the Dy class is markedly 
increased compared with the N1 class, which agrees 
with Wolfe's results, although quantitatively of lesser 
degree. The certainty of the relative risk calculation in 
this study is imited by its size (only four lesions in tne N1 
class) and the 4 year maximum follow-up. If Wolfe's 
hypothesis t^at there is a considerable difference n the 
relative propensities of the various parenchymal classes 
to develop incident cancers is correct, then one would 
expect an increasingly greater concentration of the inci- 
dent cancers in the P2 and Dy classes as the period of 
follow-up lengthens, and the calculated relative r sk of 
Dy versus N° would increase with time. If the hypothesis 
is incorrect, and the increased early risk cf incident 
cancer in the P2 and Dy classes represents only the 
difficulty in identifying prevalent cancer in dense breasts, 
the calculated relative risk would decrease with time. 
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The increased risk of prevalent or prevalent plus incident 
cancer in the P2 and Dy classes in four of five reports, 
the increased risk of incident cancer for the first 3 years 
of screening in all reports, the finding that P2 plus Dy 
women have had significantly more breast lesions prior 
to enrollment, and the known difficulty in identifying 
small lesions in dense breasts suggest that both factors 
contribute to the increased risk. The numbers and length 
of follow-up in this series are insufficient to fully eluci- 
date the relative effects of these factors, but the constant 
or increasing risk through the fifth screening indicates 
that the risk associated with denser parenchymal pat- 
terns is comparable to or slightly greater than that of 
small lesion identification. Longer periods of follow-up 
and combined series are needed to calculate the inher- 
ent relative risk of developing incident cancer in each 
parenchymal pattern class versus the risk of not detect- 
ing prevalent cancer in a dense breast. 

The abilities of the classifier and the patient population 
characteristics also affect the relative risk. Wolfe placed 
7% of 5,284 patients and 17.1% of 1,930 patients in the 
Dy class. Our series places 20.6% of the combined 
sample populations in the Dy class. Assuming that a 
"true" Dy has the greatest risk of incident cancer, clas- 
sifiers who place more and presumably lower risk pa- 
tients into the Dy class reduce the calculated relative 
risk. Also, our patient population was self-referred, 
rather than referred by physicians. This difference may 
affect subsequent detection of incident cancers: the 
symptomatic patients referred for mammography in 
Wolfe's first series are different from the patients in our 
study because his patients developed 56 incident lesions 
in 5,284 patients (10.6 lesions per 1,000 screenees) to 
only 79 incident lesions in 9,400 patients (8.4 lesions per 
1,000 screenees) in this series, which has been followed 
for a slightly greater average length of time. In addition, 
women in different series may well have significant 
differences in other risk factors such as personal or 
strong family histories of breast cancer. The number of 
women having previous cancer is not sufficient to ex- 
plain the difference in incident cancer rates in our series, 
but marked differences between patient populations 
might well have a greater effect. Nevertheless, for the 
first 4 years of screening, it is possible to demonstrate a 
large and significant increase in risk for women in the Dy 
class compared with those in the N1 class, and an 
appreciable increase in risk for the P2 plus Dy class 
compared with the N1 plus P1 class. 

Screening mammography in women less than 50 years 
old is controversial because (1) the risk of carcinogene- 
sis of the low radiation doses currently used for mam- 
mography is estimated but uncertain; (2) the risk of 
carcinogenesis for patients with different physical or 
historical risk factors is unknown; and (3) a controlled 
study of mammographic screening in this age group has 
not been performed since the advent of improved tech- 
nology such as xeromammography, leaving only esti- 
mates of the benefits that may accrue to women in a 
screening program. These factors contribute to conflict- 


ing estimates of the benefits and costs in lives. Bailar [8] 
and Bross and Blumenson [9] estimated that the risk of 
carcinogenesis is comparable or somewhat greater than 
the potential number of lives saved in the under 50 age 
group. In contrast, reports by Gregg [10] and Letton et 
al. [11] suggest a net benefit to women under age 50, 
and Seidman [12] estimated that the benefits of an initial 
screening are 10-100 times the costs in the 40-49 age 
group with second screen benefits of about 5-46 times 
the cost. 

Until a carefully controlled trial of screening mammog- 
raphy with a 20-30 year follow-up quantifies the long- 
term benefits and costs for the various age and risk 
factor groups, screening programs for women under 50 
might best be reserved for women at greatest risk for 
developing breast cancer. This position has been 
adopted by the Breast Cancer Detection Demonstration 
Projects, and screening mammograms in the under 50 
age group are routinely performed only on women with 
personal history of breast cancer (risk about 6 times the 
no risk group) and women with a close family history of 
breast cancer (risk about 2). Factors excluded in deter- 
mining screening groups are breast surgery, lumps, 
thickenings, discharge (risk about 2-3), menarche prior 
to age 12, or failure to bear a live child by age 30 (risk 
about 1.25). A strategy of screening all women at age 40, 
rescreening all women with a Dy pattern, and rescreen- 
ing those with a P2 pattern in the 45-49 age group would 
concentrate the screening program on those women 
with a relative risk greater than 5 times that of the 
remaining women in the 40-49 age group. 

Further study is needed to define optimum screening 
intervals in the various age-pattern combinations. The 
N1 class generates so few incident cancers that, unless 
there are strong historic indications, rescreening may be 
worthwhile only at lengthy intervals. After age 50, the P1 
class develops an appreciable number of cancers, and 
by age 60 is comparable to the P2 class, so that fairly 
frequent screening would seem prudent. The Dy class 
after age 40 and the P2 class after age 45 have a 
markedly increased rate of incident cancer calling for 
frequent (perhaps annual) routine screening. Our study 
shows fairly constant values for the risks of incident 
cancer in each parenchymal pattern class over the 4 
years of study. Longer follow-up is needed to identify 
any change in relative risk or other indications for a 
corresponding alteration in screening intervals. 


Conclusions 


Our study demonstrated that breast parenchymal pat- 
tern classes in self-referred women have significantly 
different risk values for developing incident cancers; the 
relative risk for the greatest risk group compared with 
the least is comparable to the risk observed in women 
with a personal history of breast cancer and is greater 
than that noted for other historic risk factors. Further 
evidence that this is an inherent property of the paren- 
chymal pattern and not just failure to identify prevalent 
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cancer includes (1) the finding in three of four studies of 
slightly increased rates of prevalent cancer in the higher 
parenchymal risk groups; (2) the markedly increased rate 
of combined prevalent plus incident cancer in the Dy 
class in one study; (3) the finding that women in the 
higher risk pattern classes are significantly more likely to 
have had a previous breast cancer (although this finding 
fails to explain the marked increase in incident cancer 
risk); and (4) the absence of a decrease in relative risk of 
Dy versus N1 over the length of our study. 

The various parenchymal patterns reach a high risk at 
different ages: the incidence of cancer is extreme in the 
Dy class after age 40; the P2 class is associated with a 
high rate of incident cancer after age 45; and the P1 
class developed a significant number of cancers after 
age 50. In contrast to the N1 class, which produces very 
few incident cancers, the P1 and P2 patterns are associ- 
ated with an intermediate rate of cancer development, 
and the Dy pattern develops 7.6 times as many incident 
cancers as the N1 pattern in the entire population. Until 
a controlled study is performed quantifying the benefits 
and costs of mammographic screening and defining 
appropriate screening intervals, our findings support a 
strategy of screening all women over age 40, intensively 
and regularly rescreening all women in the Dy class, and 
frequently rescreening women in the P2 class after age 
45 and in the P1 class after age 50. The remainder of the 
population would best be served by infrequent mammo- 
graphic examinations unless there are strong historic 
indications or physical abnormalities. 
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Radiology of the Jugular Tubercles 


ANNE G. OSBORN,’ W. ROBERT BRINTON, AND WAYNE H. SMITH 


The jugular tubercles are two small protuberances that 
arise from the inferolateral margins of the clivus and project 
posterosuperiorly over the hypoglossal canals. The jugular 
tubercles are clearly seen on routine anteroposterior temporal 
bone tomograms and may be identified on axial or coronal CT 
scans. Varying widely in size and configuration, these struc- 
tures are usually somewhat ovoid but can be elongated, 
gently squared, or asymmetric. Despite this variation in size 
and appearance, no normal instances were found in which the 
superior surface of the jugular tubercles appeared either 
flattened or concave. The radiology of the normal and patho- 
logic jugular tubercle is described. The material outlined was 
derived from radiographic studies of both dried skulls and a 
variety of normal and abnormal clinical cases. 


The jugular tubercles are two small bony protuberances 
arising from the inferolateral margins of the clivus. While 
the radiographic anatomy of their better-known neigh- 
bors, the jugular foramina, has been thoroughly studied 
[1-3], the jugular tubercles themselves have received 
scant attention in radiologic literature. Although earlier 
authors described the jugular tubercles as inconstant 
and often difficult to recognize [4], these structures are 
readily identifiable on high quality anteroposterior hypo- 
cycloidal temporal bone tomograms and axial or coronal 
CT scans of the skuli base. 

This paper describes the normal gross and radio- 
graphic anatomy of the jugular tubercles, their normal 
variations, and alterations in a variety of pathologic 
conditions. In several instances, subtle alterations in the 
contour of the tubercles were the sole abnormalities 
present on initial studies. 


Subjects and Methods 


Anteroposterior hypocycloidal 1 mm tomograms through the 
jugular tubercles were obtained in 30 dried adult skulls and 25 
normal patients initially referred for evaluation of the internal 
auditory canals or cochlea. In all instances the contours of the 
tubercles and adjacent structures were mapped on tracing 
paper. In three dried skulls, a thick barium paste was inserted 
into the hypoglossal canals and the tomograms repeated. 


Normal Gross and Radiographic Anatomy 


The jugular foramen is a large golf club-shaped aper- 
ture in the sku!! base lying at the posterior end of the 
petrooccipital fissure. Just medial to the lower border of 
the jugular foramen is a rounded elevation, the jugular 
tubercle. Arising from the concave inferolateral margins 
of the clivus, the jugular tubercles project posterosupe- 
riorly over the hypoglossal canals (fig. 1). On their poste- 
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riolateral Ssdects, the tubercles may present an oblique 
furrow or shallow groove created by the glossopha- 
ryngeal, vagus, and accessory nerves as they course 
toward the jugular foramina [5]. 

The jugelar tubercles are often not clearly seen on 
standard rlain films of the skull. Careful, hgh cuality 
tomograpry is essential for accurate delineation of their 
size, shape , and position. 

Thin-secion anteroposterior hypocycloidal tomo- 
grams thraugh the posterior part of the jugular tubercles 
show the medial meatus of the hypoglossal canal (filled 
with barium in fig. 2A). More anteriorly, the typical 
jugular tuc="cles resemble an eagle head or beak as they 
arc over tre obliquely oriented hypoglossal canals (fig. 
2B). The oetrooccipital fissures and adjacent jugular 
foramina ca^ easily be identified in these sections. 

The jugelar tubercles vary widely in size and shape. 
While some authors find the interjugular distence useful 
in idertifyrz expansile posterior fossa mass lesions [4, 
6]. we dot E: measurements of the intertuberculer dis- 
tance are dependable. The extreme variability in shape 
of jugular :ubercles made exact measurements and 
statements regarding configuration of doubtful value. 
The tubereles most often appear somewhat ovoid but 
are also ebngated, gently squared, or asymmetric with 
one tuberele either considerably smaller than the other 
or shapec quite differently (fig. 3A). Even when the 
tubercies are somewhat square, the normal superior 
surface is always slightly rounded. 

The con iguration of the jugular tubercles also varies 
depending on the portion of the tubercle contained in 
the plane cf section. Posterior cuts may snow ovoid 
tubercles Fat appear quite different when sectioned 
more anteiorly (fig. 3B). This variation in shape from 
one piane to another precludes precise statemerts re- 
garding t» frequency of any particular corfiguration. 
Nevertheless, we found no normal instances in which 
the superior surface of the jugular tubercles appeared 
either *latter ad or concave. 

On axia IT scans, prominent jugular tubercles appear 
as obliqudy oriented ovoid areas of bone-equivalent 
attenuatior paralleling the petrous axis (fig. 4A). They 
are usually contained in sections obtained jus: belcw the 
interne! autory meati. If the tubercles are esymmetric 
or if the ostient is incorrectly positioned, only one 
tubercie may be apparent (fig. 4B). The tubercles are 
also often centifiable on high quality corona! CT scans 
[7]. Since te jugular tubercles are surrounded by com- 
ponents of tne basilar craniovertebral venous plexus (8, 
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Fig. 1.—Intracranial aspects of dried adult skull. A, Superior view from behind showing jugular tubercles (arrows). B, Anterosuperior (Towne) view; 
jugular tubercles (arrows) are projected over foramen magnum. C, Medial view of jugular tubercle (large arrow) arching over hypoglossal canal (small 
arrow). Shallow groove on posterolateral aspect of tubercle is created by glossopharyngeal, vagus, and accessory nerves. 





Fig. 2.—Anteroposterior 1 mm hypocycloidal tomograms through jugular tubercles in dried skull. A, Jugular tubercles (outlined arrows) arc over 
obliquely oriented, barium-filled hypoglossal canals (white arrows ). Note jugular foramina (black arrows). B, 4 mm anterior to A. Jugular tubercles 
(outlined arrows) resemble eagle head with beak curving over hypoglossal canals (white arrows). Note jugular foramina (black arrows) and petrooccipi- 
tal fissure (black arrowheads). 
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OVOID SQUARE 
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ELONGATED ASYMMETRICAL 


9], they may show some increase in apparent size with 
intravenous contrast enhancement (fig. 5). This appear- 
ance should not be mistaken for a cerebellopontine 
angle mass lesion, such as an acoustic neurinoma. 

Other than considerable variation in size and configu- 
ration, anomalies of the jugular tubercles are unusual. In 
the presence of a persistent hypoglossal artery, an en- 
larged hypoglossal canal is present in the base of the 
tubercle [10, 11]. 
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Fig. 3.—Tracings from anteroposterior 
temporal bone tomograms of different an- 
atomical specimens. A, Jugular tubercles 
appear highly variable, even from side to 
side, though superior surface is always 
gently rounded. B, More posterior sec- 
tions showing ovoid jugular tubercles. On 
cuts 4mm more anterior tubercles appear 
elongated and pointed. 


OVOID POSTERIORLY 


POINTED ANTERIORLY 


Pathological Anatomy 


The jugular tubercles may be destroyed by a variety of 
malignant or locally invasive processes. We have seen 
eight such cases (three cerebellopontine angle sub- 
arachnoid cysts, two glomus tumors, two metastatic 
lesions, and one chordoma). Three cases are presented 
here to demonstrate typical pathologic alterations of the 
jugular tubercles. Tumors such as metastatic carcinoma 
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Fig. 4.—Noncontrast-enhanced CT scans of skull base. A, Jugular 
tubercles (arrows) in normal patient. B, Asymmetrical jugular tubercles. 
Right tubercle (arrow) seen as ovoid area of bone-equivalent attenuation 
paralleling petrous ridge. 
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Fig. 6.— Ar-eroposterior hypocycloidal tomogram in patient with cli- 
vus chordeme. Right jugular tubercle is intact (arrowheaa); left jugular 
tubercle (aut'ined arrow) has been completely eroded. 





Fig. 5.—A and B, CT scans in patient with left hemifacial spasm. A, 
Without contrast enhancement. Prominent right jugular tubercle appears 
as unilateral ovoid density (arrow) protruding into right cerebellopontine 
angle cistern. B, With contrast enhancement. Tubercle appears larger 
(arrow) due to increased attenuation of surrounding veins. C, Anteropos- 
terior temporal bone tomogram demonstrating asymmetric jugular tuber- 
cles with right tubercle (large arrow) significantly more prominent than 
left (small arrow). Angiography subsequently disclosed tortuous verte- 
brobasilar artery looping into left cerebellopontine angle. (Case courtesy 
of James S. Moore, Jr., St. Joseph's Hospital, St. Paul, Minn.) 


or clivus chordoma (fig. 6) may affect the jugular tuber- 
cles either by extension from adjacent structures in the 
skull base or by hematogenous spread [12]. 

Benign tumors involving the cerebellopontine angle, 
jugular foramen [1, 2], petrous temporal bone [13, 14], 
or hypoglossal canal [10, 11] may also affect the tuber- 
cles by direct extension. Neurinomas, meningiomas [13- 
16], primary cholesteatomas [17, 18], glomus jugulare 
tumors, and remote posterior fossa tumors [6] can all 


Fig. 7.—Mcd'fied submentovertex (A) and anteroposterior (B) hypo- 
cycloida! tancgrams in patient with chemodectoma of left jugular fossa. 
Fossa (arrewheads) is enlarged and its cortical margins disrupted; 
extension ef mass into cerebellopontine angle cistern is indicated by 
erosion and widening of the petrooccipital fissure (sma// arrows) and 
concavity ef ‘he left jugular tubercle (outlined arrow). Angiography 
disclosed trp:q@ glomus jugulare tumor. 


produce cetectable alterations in configuration of the 
adjacent j.3ular tubercle. In one such case (fig. 7), an 
enlargec ld jugular fossa was present with obliterated 
effaced so tical margins. A widened petrooccipital fis- 
sure anc the superiorly concave left jugular tubercle 
indicatec extension of the lesion into the cereoellopon- 
tine ange -istern. Angiography disclosed a typical che- 
modectame. Tumor extension into the left cere»ellopon- 
tine ang e cistern over the jugular tubercle was docu- 
mented at surgery. 

Other »eaign lesions may affect the jugular tubercles. 
Paget's jisase or fibrous dysplasia of the skull base 
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Fig. 8.—20-year-old female with bilateral congenital deafness, absent 
labyrinthine function, and 6 year history of progressive tinnitus and 
vertigo. Initial anteroposterior tomograms showed typical Mondini mal- 
formation. A, More posterior section disclosing normal right jugular 
tubercle, but flattening of left tubercle (arrow). B, CT scan suggesting 
possible cyst in left cerebellopontine angle cistern (arrow). C, Panto- 
paque cisternogram disclosing 2 cm well demarcated left cerebellopon- 
tine angle mass (arrows). Surgery confirmed radiographic diagnosis of 
subarachnoid cyst. 


may involve the tubercles as part of the generalized 
disease process. In some instances of benign mass 
lesions in the adjacent cerebellopontine angle, subtle 
alteration in the contour of the jugular tubercles may be 
the only initial radiographic abnormality. We have seen 
three cases of cerebellopontine angle subarachnoid cyst 
in which flattening or compression of the tubercles 
provided the first diagnostic clues suggesting the pres- 
ence of a localized mass (fig. 8). In our experience, 
flattening or compression of the jugular tubercles has 
always been abnormal and should prompt further clinical 
and radiologic investigation. 


OSBORN ET 


10. 


11. 


15. 


16. 


AL. 


REFERENCES 


. Kim SK, Capp MP: Jugular foramen and early roentgen 


diagnosis of glomus jugulare tumor. Am J Roentgenol 
97 :597-606, 1966 


. Shapiro R: Compartmentation of the jugular foramen. J 


Neurosurg 36:340-343, 1972 


. Sutton JS: The normal jugular spur, jugular foramen, and 


jugular bulb as visualized on skull and temporal bone 
radiographs. Radiology 128:109-117, 1978 


. DiChiro G, Anderson WB: The clivus. Clin Radiol 16:211- 


223, 1965 


. Gray H: Anatomy of the Human Body, 29th American ed.. 


edited by Goss CM, Philadelphia, Lea and Febiger, 1973 


. Kruyff E, Munn JD: Further experiences with a new sign in 


posterior fossa tumors. J Can Assoc Radiol 14:116-118. 
1963 


. Byrd SE, Harwood-Nash DC, Barry JF, Fitz CR, Boldt DW: 


Coronal computed tomography of the skull and brain in 
infants and children. |. technique and results. Radiology 
124:705-709, 1977 


. Braun JP, Tournade A, Ammerich H: Transverse anasto- 


moses of the veins at the base of the brain. Neuroradiology 
12:167-169, 1976 


. Braun JP, Tournade A: Venous drainage in the craniocervi- 


cal region. Neuroradiology 13:155-158, 1977 

Valvassori G, Kirdani M: The abnormal hypoglossal canal. 
Am J Roentgenol 99:705-711, 1967 

Wardell GA, Goree JA, Jimenez JP: The hypoglossal artery 
and hypoglossal canal. Am J Roentgenol 118:528-533, 
1973 


. Kendall BE, Lee BCP: Cranial chordomas. Br J Radiol 


50:687-698, 1977 


. Phelps PD, Toland JA, Sheldon PWE: Erosions of the 


petrous temporal bone. J Laryngol Otol 84:1205-1230, 1970 


. Goldman AM, Martin JE: Tumors involving the temporal 


bone. Radio! Clin North Am 8:387-402, 1970 

Montgomery WW: Cystic lesions of the petrous apex: 
transsphenoid approach. Ann Otol Rhinol Laryngol 86:429- 
435, 1977 

Gacek RR: Diagnosis and management of primary tumors 
of the petrous apex. Ann Otol Rhinol Laryngol 84 (suppl 
18):1-20, 1975 


. Derlacki EL: Congenital cholesteatoma of the middle ear 


and mastoid. Arch Otolaryngol 97 :177-182, 1973 


. Brookler KH, Pulec JL, Hallberg OE: Congenital cholestea- 


tomas of the temporal bone. Arch Otolaryngol 90:449-452, 
1969 


Technetium-99m Pertechnetate as an Indicator of Gastric 
Mucosal Proliferation 


DAVID V. PECORA,' VIDYA SAGAR,? AND JCSEPHINE PICCONE? 


Gastric mucosa was removed from five dogs and allowed to 
regenerate. Serial scintiscans after administration of ??"Tc 
pertechnetate revealed gradual increase in gastric radioactiv- 
ity, so that by 4 weeks it appeared as intense as preopera- 
tively. By this means it was possible to follow the progress of 
gastric mucosal regeneration. The authors suggest that serial 
9mTc scintiscanning might prove useful in evaluating the 
hypothesis that Barrett esophagus is due to replacement of 
esophageal squamous epithelium by gastric columnar epithe- 
lium. 


In Barrett syndrome, ectopic gastric mucosa is found in 
the esophagus extending for varying distances orad from 
the cardia. Many investigators believe that the condition 
represents persistence of columnar epithelium found in 
the embryo. But Goldman and Beckman [1], after observ- 
ing a patient with peptic esophagitis in whom a stricture 
and columnar epithelium migrated cephalad, suggested 
that Barrett epithelium may be an acquired condition 
and may represent a healing response of the esophagus 
to injury. Adler [2] subsequently presented convincing 
evidence that the peptic digestive process tends to 
destroy squamous mucosa normally found in the esoph- 
agus and that during the reparative phase, columnar 
mucosa extends into the esophagus to cover ulcerated 
areas. 

It has been demonstrated that radioactive ""Tc per- 
technetate is secreted by the normal gastric mucosa 
predominantly in the mucus-secreting cells [3]. Berquist 
et al. and others [4-6] have also shown that radioisotope 
scintigraphy may be useful in identifying patients who 
have ectopic gastric-type mucosa within the esophagus. 
The possibility arises that serial studies of individual 
patients might confirm the theory that Barrett epithelium 
originates at the gastric junction and advances up the 
esophagus. Our study attempted to establish how early 
proliferative gastric mucosa could be identified by deter- 
mining the time after mucosal stripping that regenerating 
epithelium could be identified by the radioactive label. 


Materials and Methods 


Five beagles were anesthetized with intravenous pentobarbi- 
tal. Under sterile conditions, the stomach was exposed and 
incised in the long axis. By blunt and sharp dissection, the 
mucosa was removed except for small areas near the pylorus 
and cardia in four dogs. In one dog, mucosa was stripped from 
the prepyloric region to and including the lower esophagus. 
Bleeding was easily controlled by pressure. The stomach was 
then closed using two layers of continuous 2-0 chromic catgut. 


Received October 25, 1977; accepted after revision August 8, 1978. 


The secretion of free acid after the administration of intrave- 
nous histalcc was tested prior to stripping the mucosa by the 
application of Congo red dye and pH paper to the mucosal 
surface. Th- test was repeated when dogs underwent subse- 
quent explc-atory surgery after the gastric mucosa had regen- 
erated. Microscopic sections were made of the full thickness of 
the gastric wall before stripping, after stripping, and at subse- 
quent exploration after mucosal regeneration. 

Images o the stomach were obtained preoperatively in the 
anterior anc left lateral projections after the intravenous admin- 
istration of 5 mCi of °™Tc pertechnetate using a Searle 
Pho/Gamm: !V camera and a converging collimator. For each 
image, 500.200 counts were collected on a 20 x 25 cm film 
through a "Microdot" imager. Postoperative images were ob- 
tained at wesxly intervals using the same technique. 


Results 


Of the five dogs, one died 41 days after surgery. This 
anima! dew2loped a lower esophageal obstruction where 
esophaged mucosa had been stripped. The other four 
dogs survi-ed until the end of the study 75, 115, 153, and 
183 days after stripping at which times the mucosa had 
regeneratzd completely. 

Histelog-c sections showed that the stripping proce- 
dure had removed all but traces of glandular elements. 
After reger eration, full thickness sections of the castric 
wall showed the mucosa to be thinner and flatter than 
norma! (fic. 1). The gastric glands were shallow. Almost 
all cellular e'ements were of the mucus-secreting type. 
Chief and parietal cells were rare. The patholog st re- 
ported tha the mucosa appeared "atrophic." Secretory 
studies revealed markedly decreased or absent secretion 
of free acic. 

The precperative scans showed uptake of °™Tc per- 
technetate uniformly throughout the stomach (figs. 2 
and 3). One cay after surgery no uptake was seen, except 
where gazric mucosa had been spared. Serial scans 
demonstra ed a gradual increase in the area of uptake of 
radioactivity. By 4 weeks after surgery, the entire stom- 
ach was visualized in all animals. Although quantitative 
studies were not performed, the intensity of uptake 
appeared tne same as preoperatively. 


Discussion 


Our obzsrvations indicate that regenerating gastric 
mucosa taies up ?9?" Tc pertechnetate at an early stage in 
the repair »rocess. This suggests that the method could 
be used cl nically in following patients with esophagitis 
who are suspected of developing Barrett syndrome. 
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Wilmington, Delaware 19805. Address reprint requests to D. V. Pecora in Delaware. 
? Department of Nuclear Medicine, Thomas Jefferson University, Philadelphia, Pennsylvania, and Veterans Administration Center, Wilmington, 
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Fig. 1.—A, Normal dog's gastric mucosa; glands are long and tor- 
tuous. Higher magnification (inset) reveals abundance of chief (/arge 
arrow) and parietal cells (small arrow). Mucous cells appear cuboidal 
with clear cytoplasm. Chief cells contain darkly stained pigment. Parietal 
cells appear spherical or triangular and occupy peripheral position near 
basement membrane. B, Regenerated gastric mucosa 75 days after 
stripping. Gastric glands are shallow. In inset, only rare chief and parietal 
cells can be identified. Almost all cells are mucous type containing clear 
cytoplasm. 


The hypothesis advanced by Adler [2] is appealing, but 
requires further study. Paull et al. [7] described three 
types of columnar epithelium above the lower esopha- 
geal sphincter in Barrett esophagus: atrophic gastric 
fundic type epithelium with parietal and chief cells clos- 
est to the stomach, junctional-type epithelium with car- 
diac mucous glands next, and distinctive specialized 
columnar epithelium with a villiform surface, mucous 
glands, and intestinal-type goblet cells most cephalad. 

Lippman et al. [8] reported that after stripping, regen- 
erating gastric mucosa first consisted entirely of mucous 
cells and subsequently developed increasing numbers of 
parietal and chief cells. With time, the appearance of the 
mucosa changed from a mucous gland intestinal type to 





Fig. 2.—A, Preoperative scintiscan of stomach. B, 8 days after mu- 
cosal stripping, denuded area does not concertrate pertechnetate. C, 90 
days after stripping, mucosa has regenerated and concentrates pertech- 
netate throughout stomach. 





Fig. 3.—A, Preoperative image showing pertechnetate concentration 
in mucosa of whole stomach. B, 7 days after surgery, pertechnetate is 
absent from stripped area. C, 34 days after surgery, gastric mucosa has 
regenerated. Pertechnetate is concentrated as preoperatively throughout 
whole stomach. 


a more normal appearing gastric mucosa. The regener- 
ative phases seem to resemble progressively the special- 
ized columnar, junctional, and atrophic gastric fundic 
types, respectively, of Paull et al. This histologic evolu- 
tion further supports Adler's hypothesis that esophageal 
mucosal replacement begins from below. 

Having demonstrated that regenerating gastric mu- 
cosa can be identified by pertechnetate we are studying 
patients with esophagitis hoping to demonstrate whether 
or not gastric mucosa can be shown to progress up the 
esophagus from the stomach. 
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Drip Infusion Urography with Meglumine lodamide 


ALAN H. ROBBINS,’ ARTHUR T. ROSENFIELD,? NICHOLAS F. PIZZEOLATO,? GERALD A. IRWIN,* CHARLES E. 
PUTMAN,? STEPHEN G. GERZOF,' AND SIDNEY ULREICH? 


In a double-blind study of 283 patients (140 given iodamide 
and 143 diatrizoate), meglumine iodamide 24% produced a 
significantly greater degree of opacification than meglumine 
diatrizoate 30% (P < 0.01 to P < 0.001) in the renal calyces 
during the early phase of drip infusion pyelography. The 
agents were infused at a dose of 4.5 ml/kg, up to a maximum 
volume of 300 ml, over a period of about 10 min. The incidence 
and nature of laboratory abnormalities and clinical adverse 
reactions produced by the drugs were similar. No severe 
reactions occurred. The apparent superiority of the iodamide 
solution in the early stage of excretion, despite its lower 
iodine content, may be due to the partial secretion of iodamide 
by the renal tubules, as observed in other studies. 


The safety and effectiveness of meglumine iodamide as 
a contrast agent for excretory urography have been 
extensively demonstrated in clinical trials in Europe and 
Asia, and, more recently, in the United States and Can- 
ada [1-9]. lodamide is similar to diatrizoate in molecular 
structure, differing only in an additional carbon linkage 
on one of the side chains (fig. 1). 

The results of some animal [10, 11] and clinical studies 
[12, 13] suggest that, unlike other contrast agents, io- 
damide may be secreted by the renal tubules, thus 
possibly producing greater concentrations of iodine in 
the collection system, and hence better and more rapid 
opacification during the early phase of excretion. How- 
ever, other studies found no evidence of tubular secre- 
tion [14, 15]. 

This report presents further data on the safety and 
effectiveness of meglumine iodamide (Renovue-DIP, 
Squibb) in comparison with meglumine diatrizoate 
(Reno-M-DIP, Squibb) for drip infusion urography. The 
data were acquired following the same predesigned 
protocol at four participating institutions. The protocol 
was approved by the committees overseeing human 
investigation in each hospital. 


Subjects and Methods 


In a double-blind study, 283 patients requiring excretory 
urography received an intravenous infusion of 4.5 ml/kg (up to 
a maximum of 300 ml) of either meglumine iodamide or meglu- 
mine diatrizoate, according to a predetermined randomization 
schedule. The duration of the infusion was about 10 min. 

Meglumine iodamide was given to 140 patients (100 male and 
40 female) as a 24% sterile aqueous solution containing 111 mg 
of organically bound iodine per milliliter. Meglumine diatrizoate 
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was acmin sered to 143 patients (102 male and 41 *emale) as a 
30% sterile aqueous solution with 141 mg of organically bound 
iodine per nililiter. The patients given iodamide rangec in age 
from 13 to 37 years (average, 49.8) and those given dia'rizoate 
rangec from 18 to 83 years (average, 51.8). 

Pret-eatraent renal function was considered (1) rormal, with 
creatirine «learance of 80-180 ml/min, and normal blood urea 
nitrogen ard serum creatinine; (2) mild impairment with creat- 
inine clearance of 50-80 ml/min, and blood urea nitrogen and 
serum crea imine increased by 25% or less above the upper limit 
for normal; (3) moderate impairment, with creatinine clearance 
of 10-50 m" min, and blood urea nitrogen and serum creatinine 
increased by 2596-5096 above the upper limit for ncrma ; or (4) 
severe impairment, with creatinine clearance less than 10 ml/ 
min, and becod urea nitrogen and serum creatinine increased 
more than 30% above the upper limit for normal. Pretreatment 
renal functa was normal in 126 patients in the iodamide group 
and in 124 cf the diatrizoate group. Of those wit? abnormal 
renal functa in the iodamide group, the impairment was mild 
in eigFt, mecerate in four, and severe in two. In the diatrizoate 
group, imcarment was mild in 10, moderate in seven, and 
severe in t'"c. 

For most patients, the reason for the urographic procedure 
was a preliminary diagnosis of urinary tract disease. Other, less 
frequeat reasons were abdominal complaints, hypertension, 
extraurinar tract tumor, and routine radiologic workup. Pa- 
tients with severe renal or hepatic dysfunction were generally 
excluded from the study. 

Vital sigcs were monitored before, during, and 4 hr aʻter the 
infusion and a laboratory profile was obtained before ard after 
infusion. The minimum laboratory follow-up involved a urinal- 
ysis, hemocram, and serum urea nitrogen, creatinine, and total 
bilirubin concentrations at 24 hr after infusion. However. about 
one-half of ‘he patients were followed-up more extensively 
(urinalysis. hemogram and SMA-12 plus serum creatinine and 
SGPT) a: 2- and 48-96 hr after infusion. In additicn, complete 
12-leac eleetrocardiograms were performed on 70 patients (34 
in the odamede group and 36 diatrizoate) before, during, and 
after the infusion. 

Serial ex»csures of the abdomen were obtained before and 
at 5, 1C, 20,32, and 45 min after the start of infusion. Additional 
films were a«en after 45 min if satisfactory opacif cation had 
not occurred Radiologists other than the principal irvest gators 
evaluated tke films. They were blinded to the drug, the patient, 
and the time at which the films were taken. Except for a small 
number of f Ims that were lost or judged technically inadequate 
(as with ove-- or under-exposure), the films from all 283 patients 
were evalucted. For each film, scores were assigned to nine 
areas of the urinary tract (the right and left parenchyma, 
calyces, pe wes, ureters, and the urinary bladder) as follows: 0 


This work was supported by grants from the Squibb Institute for Medical Research, Pr mceton, New Jersey 08540. 
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= no opacification; 1 = faint opacification, structure minimally 
visualized; 2 = dense or optimal opacification. Although the 
scoring was basically qualitative, the blinded method of evalua- 
tion and the population size were considered sufficient to 


ROBBINS ET AL. 


balance the variations among radiologists. In addition, the 
principal investigators evaluated the clinical performance of the 
contrast agents as satisfactory or unsatisfactory, considering 
both the safety and effectiveness of the drugs. 


I Results 
CH3-CO-HN CH2-NH-CO-CH; Degree and Speed of Opacification 
The opacification scores, including means, are pre- 
I I sented in table 1. For bilateral sites, the better opacified 
side in each film has been recorded. The table does not 
COOH include data from 23 patients treated with iodamide and 
IODAMIC ACID 28 with diatrizoate, all of whom had abnormal pretreat- 
PITT ment renal function and/or radiologic evidence of ob- 
I struction of the urinary tract. 
lodamide produced dense opacification in the renal 
CH3 —CO-HN NH-CO-CH3 calyces more frequently at the earlier times (i.e., 5 and 
10 min after the start of the infusion) than did diatrizoate. 
I Thus, the mean opacification scores were significantly 
higher for iodamide in the calyces at 5 min (P < 0.001) 
COOH and 10 min (P < 0.01). There were no significant differ- 


DIATRIZOIC ACID 


Fig. 1.—Acid forms of iodamide and diatrizoate. 


ences between the contrast agents in opacifying the 
renal parenchyma, the pelves, ureters, or urinary blad- 
der. 


TABLE 1 
Comparison of Urinary Tract Opacification by lodamide and Diatrizoate in Patients With Normal Renal Function 





Parenchyma 
Time (min) and Opacity 
lodamide Diatrizoate 


S 


lodamide Diatrizoate 


Ureters Bladder 


lodamide Diatrizoate lodamide Diatrizoate lodamide Diatrizoate 





S: 
Bo ee ae 55 60 67 39 70 55 40 27 19 20 
xo E A E EE 55 48 47 TA di 52 55 57 50 45 
NONE x oceduiwrtte ekRMEGS 6 5 2 3 9 6 21 29 47 52 
eS ee a er ee 1.42 1.49 1.56” 1.32 1.53 1.43 1.16 0.98 0.76 0.73 
10: 
EARS ETETE E ET 58 65 91 69 94 85 70 60 63 61 
a s 24b E 51 36 22 3f 18 20 40 39 45 35 
NOR. earar o ANE S E Pani 4 5 0 0 1 1 3 7 5 9 
Mean LLL cn andebanewnwkoes 1.48 1.57 1.81* 1.65 1.82 1.79 1.59 1.50 1.51 1.50 
A nS (c d NL co a i, th ERR ERO 5. aS 
20: 
DENN a S N 46 63 92 92 92 96 82 79 99 105 
FADE deeds, exo S ra xad 56 44 19 23 18 19 27 32 9 6 
MONE ronsar E euim 9 8 0 0 1 0 1 4 1 3 
NEN Loeoscadauwa uad Ru x 1.33 1.48 1.83 1.80 1.82 1.83 1.74 1.65 1.90 1.89 
30: eU 
DENSO 5s eee de die wes 33 44 84 80 89 90 77 72 97 99 
ae s ns c demi 56 50 19 24 14 14 25 30 6 1 
NOB dí oso Rea deg 15 1 1 0 1 0 2 4 1 3 
Mean ..................... LA l3 1.80 T 1.85 1.87 Tora 1.64 1.92 1.93 
45: 
DERE ee 20 24 60 59 65 63 50 48 79 86 
FEE Loi uh dee ibas ime dod ius 54 64 29 40 24 36 35 42 10 9 
NON onu cae hed on ead ads AT 12 2 1 2 1 6 10 2 4 
MEM ites e AT d acid d 1.03 1.12 1.64 1.58 1.69 1.62 1.48 1.38 1.85 1.83 


Note. — Omitted from this table are data from 23 patients treated with meglumine iodamide and 28 with meglumine diatrizoate, all of whom had abnormal pretreatment renal 


function and/or radiologic evidence of obstruction of the urinary tract. The number of radiograms obtained decreased slightly with time because individual patients did not 
require the full schedule of films. Also, a few films were considered technically inadequate for evaluation. Mean opacification scores were weighted by counting each dense, 
faint, and none as 2, 1, and 0, respectively. 

** Mean opacification score is significantly higher for iodamide than diatrizoate (P < 0.001). 

* Mean opacification score is significantly higher for iodamide than diatrizoate (P < 0.01). 


UROGRAPHY WITH MEGLUMINE ODAMIDE 


The mean time required to produce dense opacifica- 
tion of the various sites was also compared for patients 
in whom dense scores had been recorded. The number 
of patients in whom the first dense opacification was 
observed in a given site at each time was multiplied by 
the time (5, 10, 20, 30, or 45 min). The mean times were 
calculated from this and compared by thet test. The only 
significant difference occurred in the calyces where 
mean time required to produce dense opacification was 
significantly less for iodamide than for diatrizoate (P < 
0.01). 


Radiologic and Clinical Findings 


The radiologic findings were normal in 65 (46%) of the 
patients given meglumine iodamide and in 73 (5196) of 
the patients given meglumine diatrizoate. Obstructive 
uropathy was diagnosed in nine patients given iodamide 
and in 12 given diatrizoate. In the latter group there were 
three whose pretreatment renal function was abnormal. 
Radiologic diagnoses for the other patients included 
pyelonephritis, ureteral obstruction or calculi, renal tu- 
mors or calculi, and prostatic enlargement. 

The clinical performance of the contrast agents was 
judged satisfactory in all 140 patients given iodamide 
and in 141 of the 143 patients given diatrizoate. 


Abnormal Laboratory Test Results 


The results of laboratory follow-ups were similar for 
the contrast agents: 88 abnormalities were observed in 
50 (3696) of the patients given iodamide and 90 were 
observed in 43 (3096) of the patients given diatrizoate. 
Abnormal values were counted separately each time they 
occurred in a given test (at 24 or at 48-96 hr after 
infusion), and their relationship to the drug was judged 
by a physician who was unaware of the drug given. 

The abnormalities noted were typically transient and 
not associated with any clinically apparent complaint. 
The most frequently observed hematologic change was 
a mild eosinophilia — seven abnormal tests in the iodam- 
ide group and 16 in the diatrizoate group. The number of 
seemingly drug-related abnormalities is shown for five 
test categories in table 2. 

Some of the data concerning renal function tests are 
worth examining further. It should be noted that no 
patient demonstrated clinical signs of renal failure and 
any observed alteration in renal function testing was a 
purely chemical event. Thirteen patients (9%) in the 
diatrizoate and 18 patients (12.895) in the iodamide group 
showed alteration in tests of renal function. While four 
of these diatrizoate patients had associated hypertension 
and two had impaired renal function, none had associ- 
ated diabetes. Of the 18 iodamide patients, three had 
associated hypertension and two had diabetes, but none 
had preexisting renal insufficiency. 

Indeed there seemed to be generally poor correlation 
of renal function deterioration after contrast with preex- 
isting abnormal renal function per se. In the iodamide 
group 14 patients had preexisting renal function impair- 
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TABLE 2 
Laboratory Abnormalities 











Test Category pape ain 
ot er 12 27 
Sy AIT T DIDIT 15 13 
Renal function ....... 27 23 
Lise function 2.2. 21 15 
O: ser blood chemistry ... 13 5 

E € 88 90 





ment (eigat mild, four moderate, and two severe). Only 
one of these patients, a diabetic, showed change in renal 
function efter contrast. In the diatrizoate group 19 pa- 
tients hac preexisting renal function impeirment (10 
mild, seven moderate, two severe). Two petients (one 
with hypeatension, the other with diarrhea) demonstrated 
transient deterioration of renal function tests after re- 
ceiving the drug. 

There were 11 patients with hypertension in each study 
group. Three in the iodamide group and “our in the 
diatrizoate group showed some deterioration of renal 
functiom tests. Two of the 10 patients with diabetes in 
the iodamide group showed decreased renal function 
after exam nation, whereas none of the eght in the 
diatrizoate group showed similar change. There was no 
strong cowelation between any other associated condi- 
tions and abnormal renal function tests after infusion 


pyelograpyy. 
Clinical Acverse Reactions 


Of the patients given iodamide, 19 (14%) experienced 
23 clinical adverse reactions (18 mild reactions and five 
moderatelw severe, that is, requiring and -esponding 
immediatdy to treatment). The reactions includec eight 
instances of urticaria and seven of nausea and/or 
vomiting. Df the patients given diatrizoate, 14 (10%) had 
18 reactions (14 mild and four moderate) including six 
instances vf urticaria and five of nausea and/cr vomiting. 


Electrocard'ographic Evaluation 


Electrocardiographic changes possibly due to the con- 
trast agers occurred during or shortly after the infusion 
in four patents given iodamide and in eight given diatri- 
zoate. IscFemic changes associated with a clinical an- 
ginal epis»de occurred in one patient giver iodamide 
and premeture ventricular beats occurred ir the other 
three. E'ectrocardiograms from two patients given diatri- 
zoate shoved ischemic changes, one transiert anc with- 
out clinica symptoms, the other associated with angina 
(this patieat showed subsequent enzyme changes indi- 
cating miror myocardial injury). Three patisnts given 
diatrizoate developed occasional premature ventricular 
beats and *hree others had transient increases in cardiac 
rate. 
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Discussion 


Both drugs are highly effective urographic agents. 
These results support a recent study that found meglu- 
mine iodamide to be at least as effective as diatrizoate 
(the meglumine and sodium salts combined) when the 
agents were administered as intravenous bolus injec- 
tions [9]. In this study, however, iodamide showed statis- 
tically significant advantages in opacifying the upper 
portions of the renal collecting system during the period 
of infusion. This advantage is even more notable with 
regard to the 20% lower content of iodine in the ioda- 
mide than in the diatrizoate solution for infusion. Since 
the advantage was largely one of the speed of opacifica- 
tion rather than the ultimate density obtainable, this 
particular factor admittedly, may be of limited clinical 
significance despite being statistically so. 

Preliminary studies have suggested that, unlike other 
contrast agents, iodamide may be secreted by the renal 
tubules [10-13]. This could produce a higher concentra- 
tion of the agent in the urine, and thus greater opacifi- 
cation, in the early phase of excretion from the kidney. 

lodamide and diatrizoate seem to be comparable in 
terms of safety. There were fewer patients with electro- 
cardiographic changes after receiving iodamide than 
after receiving diatrizoate and, although more patients 
had laboratory abnormalities after iodamide, the total 
number of abnormalities was greater after diatrizoate. 
The number of patients with clinical adverse reactions 
was slightly higher in the iodamide group, but most of 
the reactions in both drug groups were mild and tran- 
sient. 

In view of the rash of recent reports relating iodinated 
contrast agents to renal failure [16-21] it is important to 
note that the new agent, iodamide, is also associated 
with an apparent deterioration of renal function in a 
greater percentage of patients with preexisting diabetes 
or hypertension than in those without. It is of interest 
that of the 33 patients with preexisting abnormal renal 
function studied with either drug, only three showed 
evidence of deterioration. One was a diabetic, another 
hypertensive, and the other was suffering from diarrhea. 
This raises some question as to whether preexisting 
abnormal renal function in the absence of another com- 
promising problem such as diabetes or hypertension 
does in fact render a patient more susceptable to renal 
toxicity when confronted by contrast agent as has been 
suggested" [16-21]. 

In conclusion, these data, combined with those from 
earlier studies, indicate that meglumine iodamide is an 
effective contrast agent for excretory urography that may 
offer advantages over other agents currently used, such 
as meglumine diatrizoate, in the degree and speed of 
opacification of the upper portions of the renal collecting 
system. 

“Editors note. — See Editorial, this issue. 
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Shoulder Arthrography as a Treatment Modality 


LOUIS A. GILULA,' PERRY L. SCHOENECKER,? AND WILLIAM A. MURPHY' 


Some patients undergoing shoulder arthrography with a 
stiff and painful joint have a small volume capsule or a frozen 
shoulder. In certain cases when the rotator cuff is intact, the 
arthrographic procedure has been therapeutic and joint dis- 
tention has effected a return to normal function. Four such 
cases are presented. 


Differential diagnoses of patients undergoing shoulder 
arthrography with pain and limited range of motion 
should include rotator cuff tear, adhesive capsulitis (fro- 
zen shoulder), and a syndrome characterized by pain 
and stiffness [1]. We report four patients with stiff and 
painful shoulder who have benefited therapeutically from 
arthrography. We believe that intraarticular local anes- 
thetic, capsular distention, and assisted exercise may 
combine as a therapeutic method. 


Technique 


Anterior needle placement with the patient supine 
(rather than posterior oblique) is used to maximize pa- 
tient comfort and minimize soft-tissue thickness between 
skin and joint. Meglumine iothalamate 60% (15 ml) is 
diluted with 12 ml sterile saline and 3 ml sterile 1% 
xylocaine. After intracapsular verification, contrast solu- 
tion is injected until the joint space is fluoroscopically 
distended, or until the patient experiences a full or 
slightly uncomfortable sensation. After needle removal, 
the patient sits up and is gently assisted through as full 
and painless a range of motion as possible. No forceful 
manipulation is attempted, such as is performed under 
general anesthesia for adhesive capsulitis (frozen shoul- 
der) [1, 2]. Routine radiographs in anteroposterior posi- 
tion with internal and external rotation and axillary views 
are obtained. If the initial exercise results in increased 
range of motion, further range of motion exercise of the 
shoulder is performed after the radiographs are ob- 
tained. 


Case Reports 
Case 1 


A 50-year-old male was seen 1 year after he had suffered a 
stretch injury to his shoulder by falling from a ladder. The 
shoulder was constantly painful and stiff and he was unable to 
abduct beyond 40°. Arthrography demonstrated a small capsule 
without an axillary recess (fig. 1); the rotator cuff was intact. 
With passive range of motion exercise, contrast extravasated 
from the subscapularis bursa. By the end of the procedure, the 
patient actively abducted his shoulder to 110°. At follow-up 2 
years later, the patient had minimal pain, improved motion 
dating from the time of arthrography, and no functional limita- 
tion. 
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Case Z 


A 5C-y2a -old male had a painful stiff right shoulder 2 months 
after f acture of the inferior glenoid rim. Active abduction was 
limitec to &'. At arthrography, a borderline small oint capsule 
was evidenced by a small axillary recess and a very small 
subcosacoid bursa. The capsule margin was slightly lobulated 
and nc rotetor cuff tear was present. Assisted range of motion 
exercise was performed at arthrography, and 140° of active 
abducicn was obtained without contrast extravasation. On 
follow-up examination, the patient demonstrated further im- 
provement n range of motion and was able to return to work as 
a truckdriver with only occasional mild shoulder pain. 


Case 3 


A 4-yea-old male fell over a fence and injured his right 
shoulder. Three weeks after injury he had only 60° abcuction 
and 9C ‘lezion of his shoulder. Internal and external rotation 
was marxeely limited. During arthrography, contrast material 
enterec the joint with more than usual resistance At first the 
joint was very small, but during injection it gradually, although 
incomplete, distended and contrast material escaoed through 
the bicipita tendon sheath. The rotator cuff was intact and 
range əf motion quickly improved with passive exercise. He 
then setisfactorily resumed his pastime of fishing, and “ollow- 
up 1 year la=r demonstrated normal pain-free motion. 


Case 4 


A 60-yearold male with bronchogenic carcinoma developed 
a stiff end ca nful right shoulder which persisted for 2 months 
without cocumented injury. He could abduct his arm cnly to 
20°. Arfhroccaphy demonstrated an intact rotator cuff, a small 
capsule without an axillary recess, and extravasation from the 
subcapsulars bursa. No bone or soft-tissue metastases were 
demonstrated. Improved range of motion accompenied gentle 
passive-exerc:se. On follow-up examination, the patient Fad no 
further corr»aints of shoulder pain or stiffness. He died 2 
monthsleters of metastatic cancer. 


Discussion 


The artheographic appearance of rotator cuff tear and 
adhesive capsulitis have been well described [1-8 . Ne- 
viaser j| cassified capsulitis and its treatment into three 
groups. Tie group with the most severe adhesive dis- 
ease, or frozen shoulder, included long-term manage- 
ment prob!ems with advanced clinical and arth rographic 
findings. Taese patients required surgical intervention. 
The group wth moderate involvement was characterized 
by arm abduction limited to less than 90° and joint 
volume rad iced to 5-10 ml at arthrography (normal joint 
volume- 16-35 ml [2]). These patients were treated with 
manua ma aipulation under general anesthesia. 

The grouo with the mildest clinical disease, the "'stiff 
and pa.nful shoulder" syndrome, was characterized by 
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Fig. 1.—Case 1: Absent axillary recess is manifested as concavity 
(large arrow) in capsular contour. Contrast extravasated from subscapu- 
laris bursa into subscapularis muscle (small arrows) and filled bicipital 
tendon sheath (arrowheads). Rotator cuff is intact. 


limited scapulohumeral motion. Although less than nor- 
mal, abduction was usually greater than 90° and intraar- 
ticular volume about 10-12 ml. Neviaser [1] treated these 
patients with physical therapy, exercise, and gentle ma- 
nipulation, and found that most patients returned to 
normal in 3-6 months. In the past, treatment of similar 
shoulder problems has included watchful waiting, phys- 
ical therapy, range of motion exercises, systemic antiin- 
flammatory medication, and intraarticular injection of 
local anesthetic and steroids [1, 9-13]. Since each of our 
patients improved immediately after a single arthrogram 
and no further treatment was necessary, we feel arthrog- 
raphy should be viewed as a possible treatment method. 

No scar formation was demonstrated at arthrography, 
even though the joint capsules were of small volume, 
containing only 5-15 ml of contrast material before 
extravasation. It is unclear what causes the pain and 
stiffness in this group, but perhaps the small volume 
capsule follows a nonspecific capsular inflammatory 
reaction [9, 14], or an autoimmune response resulting 
from breakdown of collagen or mucopolysaccharide 
from portions of the articular soft tissues [15]. Although 
it is uncertain why our patients responded to the combi- 
nation of joint distention, intraarticular local anesthetic, 
and assisted range of motion, we believe this combina- 
tion may counteract irritation or stretch subradiographic 
adhesions. 

Others have attempted to increase range of shoulder 
motion with combined arthrography and joint distention 
[3, 5, 13, 16], but have often found repeated intervention 
necessary [5, 9]. Andren and Lundberg [3] treated 128 
shoulders ranging from "moderate stiffness" (26 pa- 
tients) to "rigid" (64 patients), and all but two responded 
with increased mobility. Full and permanent recovery 
occurred immediately in two-thirds of the "moderate 
stiffness" group and one-fifth of the "rigid" group. No 
complications have been documented in the literature 
among such patients. 


Of 160 patients undergoing shoulder arthrography 
during the past 4 years, four have been convincingly 
treated by the arthrographic procedure. However, these 
numbers potentially underestimate the usefulness of this 
treatment method. In part, this is because we have 
traditionally performed shoulder arthrography as a diag- 
nostic tool rather than as therapeutic intervention [3]. 
Furthermore, it has been performed by various staff 
members and residents without uniform sensitivity to the 
possible treatment of a small capsule or frozen shoulder 
by further distention. To identify this subpopulation of 
patients undergoing shoulder arthrography, it is only 
necessary to consider those who have pain and limited 
scapulohumeral motion with a small volume joint cap- 
sule. 

Improved range of motion will occur immediately, but 
this improvement must be maintained by active range of 
motion for several days after arthrography [3]. Steroid 
instillation at the time of arthrography has been sug- 
gested to prolong the therapeutic result [13]; however, 
we have not used steroids. Success in our patients is 
measured by return to normal activity without further 
medication or treatment other than continued range of 
motion exercises. 
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Association of Diffuse Idiopathic Skeletal Hyperostosis (DISH) and 
Calcification and Ossification of the Posterior Longitudinal Ligament 


DONALD RESNICK,’ JOSE GUERRA, JR.,' CHARLES A. RCBINSON,? AND VINTON C. VINT* 


Diffuse idiopathic skeletal hyperostosis (DISH) is a common 
ossifying diathesis in middle-aged and elderly patients char- 
acterized by bone proliferation along the anterior aspect of 
the spine and at extraspinal sites of ligament and tendon 
attachment to bone. Four patients with DISH revealed exten- 
sive calcification and ossification of the posterior longitudinal 
ligament in the cervical spine. Review of cervical spine radio- 
graphs in 74 additional patients with DISH demonstrated bony 
hyperostosis of the posterior aspect of the vertebrae in 41%, 
posterior spinal osteophytosis in 34%, and posterior longitudi- 
nal ligament calcification and ossification in 50%. These 
ligamentous findings, which have previously been described 
almost exclusively in Japanese people, appear to be an 
additional skeletal manifestation of DISH. 


Diffuse idiopathic skeletal hyperostosis (DISH) is a com- 
mon disorder characterized by bone proliferation in axial 
and extraaxial sites [1-3]. The most characteristic abnor- 
malities in this condition are ligamentous calcification 
and ossification along the anterolateral aspect of the 
vertebral bodies with localized osteophytosis. Changes 
in extraspinal locations are also frequent, including 
ligament and tendon calcification and ossification, 
paraarticular osteophytes, and bony excrescences at 
sites of ligament and tendon attachment to bone. Alter- 
ations along the posterior aspect of the vertebrae are 
rarely mentioned in this condition. 

Ossification of the posterior longitudinal ligament of 
the cervical spine has been reported in a large number 
of Japanese patients and in a few non-Japanese individ- 
uals [4-13]. This ossification, which has a characteristic 
appearance on radiographs, may be associated with 
cervical myelopathy [4, 5, 7, 8, 10, 12] or produce no 
symptoms and signs [5, 10, 11, 13-15]. 

Recently we investigated four patients who demon- 
strated extensive posterior longitudinal ligament calcifi- 
cation in the cervical spine on initial evaluation. Subse- 
quently, additional radiographs revealed findings of 
DISH. We present these four patients in detail and 
describe the incidence of radiographic abnormalities 
along the posterior aspect of cervical vertebral bodies 
and intervertebral discs in a large number of patients 
with DISH. 


Case Reports 
Case 7 


A 71-year-old white man was evaluated at the Hospital of 
Scripps Clinic because of left lower extremity pain and weak- 
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ness for 15 years. The pain began as a tingling sensation on the 
dorsum of the left foot and progressed to involve the ankle, 
knee, hip, amd left buttock., An extensive neurologic and or- 
thopedic eveluation 4 years prior to the current evaluation 
included myelography and electromyography with inconclusive 
results. The present physical examination outlined herpes zos- 
ter on the lef buttock, pronounced restriction of motior of the 
cervical spins, and muscle atrophy and decreased pain and 
sensation in the left lower extremity. Laboratory evaluation was 
unremarkable, although nonspecific electromyographic altera- 
tions were apparent in the left leg. 

Radiographic examination revealed the findings of DISH, 
including caleification and ossification along the anterior aspect 
of the entire vertebral column (fig. 1A), bony excrescences 
about the pe'vis, and paraacetabular osteophytes. Prominent 
calcification and ossification of the posterior longitudinal liga- 
ment was noted in the cervical spine (fig. 1B). Lumbar myelog- 
raphy demonstrated no significant abnormalities; the cervical 
canal was nct examined. The final impression after extensive 
neurologic evaluation was that the symptoms were probably 
related to nerve root involvement in the lumbosacral spire, and 
that they were accentuated by the presence of herpes zoster. 


Case 2 


A 57-year-cld white man had a complicated medical nistory 
which included pulmonary resection for a granuloma related to 
coccidioidomycosis, adult-onset diabetes mellitus, type IV hy- 
perlipoproteinemia, hypertension, and a hydrocele of tne left 
testicle. His-current evaluation at the Hospital of Scripps Clinic 
for increasinc pain and stiffness in the neck and lower back for 
several years revealed marked restriction of mction of the 
cervical spine with paraspinous muscle spasm. Some restriction 
of motion in the lumbar spine with flattening of the lumbar 
lordosis was also evident. Laboratory examination was unre- 
markable. 

Radiographic evaluation outlined findings of DISH, including 
new bone formation along the anterolateral aspect of the entire 
vertebral column, paraacetabular bony excrescences, sacroiliac 
joint csteophytosis, and patellar hyperostosis. Radiography 
including tomography of the cervical spine outlined exuoerant 
calcification end ossification of the posterior longitudinal liga- 
ment (figs. 24 and 2B) which was further documented on 
computed semography (fig. 2C). The patient was referred for 
appropriate physical therapy. 


Case 3 


A 64-year-o d white man was seen at the Hospital of Scripps 
Clinic because of low back and lower extremity pain for about 
13 years which had required lower lumbar laminectomy for 
"three slipped discs." Additional musculoskeletal complaints 
were numbness and tingling of both thighs, pain and stiffness 
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Fig. 1.—Case 1. A, Flowing calcification and ossification along ante- 
rior aspect of mid and lower thoracic spine. B, Note calcification and 
ossification of posterior longitudinal ligament in cervical spine (arrow). 








Fig. 2.—Case 2. A, Lateral radiograph of cervical spine demonstrating 
extensive calcification and ossification of posterior longitudinal liga- 
ment. Observe radiolucency between radiodense ligament and posterior 
surface of second cervical vertebral body. B, Tomogram demonstrating 
calcified and ossified posterior longitudinal ligament. C, CT scan at level 
of one cervical vertebral body outlining radiodense ligament separated 
from posterior aspect of vertebral body. 
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in the cervical spine, and mild discomfort in the region of the 
achilles tendon associated with "heel spurs.” Physical findings 
included significant restriction of cervical spine motion, para- 
spinous muscle spasm of the cervical region, and restriction of 
forward flexion in the lumbar spine. Neurologic examination 
and laboratory analysis were within normal limits. 

Radiography outlined the changes of DISH, including promi- 
nent anterior spinal new bone formation (fig. 3A), paraacetabu- 
lar osteophytes, calcification of iliolumbar ligaments, and pelvic 
bony excrescences. Cervical spine radiography demonstrated 
calcification and ossification of the posterior longitudinal liga- 
ment (fig. 3B). The patient was referred for physical therapy. 


Case 4 


A-57-year-old white man was evaluated at the Veterans Ad- 
ministration Hospital for pain and decreased range of motion in 
the neck for several years. The patient also noted pain and 
numbness along the lateral aspect of the right arm. Previous 
medical history included Méniére's disease. Laboratory analysis 
was unrewarding, but electromyography outlined absent sen- 
sation of the right arm along the distribution of the ulnar nerve. 
There was no evidence of motor radiculopathy. 

Radiography demonstrated the alterations of DISH with dep- 
osition of bone along the anterolateral aspect of the vertebral 
column, and extensive calcification and ossification of the 
posterior longitudinal ligament in the cervical spine (fig. 4). 
Although myelography was recommended, the patient was lost 
to follow-up. 


Cervical Spine Changes in DISH 


Review of cervical spine radiographs in 74 patients 
who met our previously published criteria for DISH [2] 
documented definite abnormalities along the posterior 
aspect of the vertebral bodies in 55 patients (74%). These 
abnormalities could be divided intc three types which 
frequently were found together: 

1. Bony hyperostosis (fig. 5). Bony eburnation or scle- 
rosis along the posterior aspect of the vertebral bodies 
was apparent in 30 patients (4196). This abnormality was 
most apparent in the upper cervical vertebrae and pro- 
duced "highlighting" or "whitening" of the posterior 
cortex. 

2. Osteophytosis. Osteophytes protruding from the 
posterior aspect of the vertebral bodies were noted in 25 
patients (3496). They were most frequent in the mid and 
lower cervical region where they produced bony excres- 
cences, typically small, which protruded into the spinal 
canal. 

3. Posterior longitudinal ligament calcification and 
ossification. Ligamentous calcification and ossification 
were apparent in 37 patients (50%). These deposits, 
particularly frequent in the upper cervical spine, were of 
variable size, linear in distribution, bumpy in contour, 
and typically were separated from the subjacent vertebral 
body by a radiolucency of variable thickness. 

These three types of radiographic abnormalities were 
commonly, but not invariably, associated with alterations 
along the anterior aspect of the cervical spine which 
included osteophytes and flowing ossification anterior to 
the vertebral bodies and intervertebral discs. Although 
thoracolumbar changes were invariably present allowing 
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the diagnosis of DISH, there was no definite correlation 
between the extent of abnormality along the posterior 
aspect of the cervical vertebrae and that in the thoraco- 
lumbar region. 


Discussion 


Although DISH and posterior longitudinal ligament 
calcification and ossification have received considerable 
attention in the medical literature, their possible associ- 
ation has rarely been mentioned. Arlet et al. [16] analyzed 
40 patients with cervical myelopathy and noted the 
frequency of vertebral hyperostosis in these patients. Of 
the 40 patients, 17 (4396) had both DISH and acquired 
stenosis of the cervical canal related to bony prolifera- 
tion along the posterior aspect of the vertebral bodies. 
The pattern of proliferation included findings similar to 
those noted in our investigation, such as hyperostosis, 
osteophytosis, and ligament calcification and ossifica- 
tion. 

Ono et al. [17] investigated 166 patients with ossifica- 
tion of the posterior longitudinal ligament. Symptoms in 
these patients, including motor and sensory disturb- 
ances in the lower extremity, were particularly prominent 
when the ossified posterior longitudinal ligament occu- 
pied 60% of the sagittal diameter of the cervical spine. 
Of 160 patients in that report, 71 (44%) demonstrated 
concomitant hyperostosis on the anterior aspect of the 
vertebral column. Postmortem examination of two pa- 
tients with both posterior longitudinal ligament calcifi- 
cation and DISH revealed that the ossification of the 
posterior longitudinal ligament was particularly promi- 
nent in its superficial layer, whereas the unossified deep 
layer was thickened, creating a radiolucency between 
the ossified ligament and underlying vertebral body. At 
the craniocervical junction, histologic evaluation out- 
lined proliferation of cartilagelike cells and hyperplasia 
of the matrix within the posterior longitudinal ligament. 
These findings did not document the sequence of events 
which occurs in this condition, but suggested that al- 
though anterior and posterior longitudinal ligament cal- 
cification and ossification frequently coexist, definite 
and remarkable differences in their pathology can be 
noted. 

Although patients with posterior longitudinal ligament 
ossification may be asymptomatic [13], a variety of symp- 
toms and signs have been associated with this disorder 
[4-12]. Parasthesias may vary from intermittent sensa- 
tions, including numbness or tingling of several digits of 
one or both upper extremities, to extensive and severe 
anesthesia of the trunk and lower extremities [6]. Motor 
disturbances, such as weakness, incoordination, and in- 
stability, may be encountered in upper and lower extrem- 
ities. Additional symptoms may include head and neck 
pain and stiffness, urinary and rectal incontinence and 
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Fig. 4.—Case 4. A and B, Lateral and frontal radiographs of cervical 
spine demonstrating widespread calcification and ossification of poste- 
rior longitudinal ligament (arrows). C and D, Lateral and frontal tomo- 
grams better delineating these findings. 








Fig. 3.—Case 3. A, Typical flowing ossification in thoracic spine. B, 
Calcificatien and ossification of posterior longitudinal ligament at level 
of second anc third cervical vertebral bodies (arrow). 
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Fig. 5.—Hyperostosis of posterior surface of sec- 
ond, third, and fourth cervical vertebral bodies. 


dysfunction, and loss of libido. On physical examination, 
patients may reveal muscle atrophy, fasciculations, hy- 
perreflexia, and sensory loss. The reported incidence of 
these findings has varied considerably, and the symp- 
toms and signs are, in general, nonspecific, being pres- 
ent in other disorders of the spinal canal and cord. 

Our previous investigations of patients with DISH did 
not emphasize abnormalities of the posterior aspect of 
the cervical vertebrae, although we did note some pa- 
tients with DISH who revealed posterior longitudinal 
ligament ossification, and others who demonstrated 
small posterior cervical spine osteophytes and hyperos- 
tosis [18]. It is apparent from our closer evaluation of 
these and additional patients with DISH that such altera- 
tions are frequent in the disease. Furthermore, our 
recent experience with the four patients reported here 
suggests that posterior longitudinal ligament calcifica- 
tion and ossification in the cervical spine may become 
extensive in this disorder. 

This observation is important, as deposition of calcium 
and bone along the posterior aspect of the vertebral 
bodies and intervertebral discs may compromise the 
integrity of the spinal cord, leading to significant neuro- 
logic findings. Some of the neurologic abnormalities in 
three of these four patients (cases 1, 3, and 4) may in- 
deed have resulted from such ossification; it is there- 
fore imperative that the radiologist search diligently for 
these changes. Thus, lower extremity muscle atrophy 
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and senosry loss in case 1, numbness and tingling of 
the thigh in case 3, and upper extremity numbness and 
sensory loss in case 4 may have been reiated to posterior 
longitudinal ligament ossification. Tomography of the 
spine may be necessary for adequate evaluation; in one 
of our patients, computed tomography revealed not only 
the presence of posterior longitudinal ligament calcifi- 
cation and ossification but the extent of spinal canal 
impingement. Human et al. [19] previously described a 
patient with cervical myelopathy in whom computed 
tomography documented the presence and extent of 
ossification within the posterior longitudinal ligament. 

It is apparent from this review that a great number of 
patients with DISH will reveal significant posterior verte- 
bral abnormalities. Although we have not analyzed cer- 
vical spine radiographs in an age- and sex-matched 
"normal" control population, our brief review of about 
20 cervical spine examinations in elderly patients yielded 
some with bony hyperostosis and minor degrees of 
osteophytosis. Posterior longitudinal ligament calcifica- 
tion and ossification were not apparent, suggesting that 
these latter changes are indeed associated with DISH. If 
DISH is considered a frequent disease in this country 
with an incidence that may reach 1296 of middle-aged 
and elderly patients [18], calcification and ossification of 
the posterior longitudinal ligament should no longer be 
regarded as findings almost confined to Japanese 
individuals. 
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Intraarticular Methyl Methacrylate: A Complication of Hip Surgery 


CHANDRAKANT C. TAILOR,’ WILLIAM A. MUR?HY, AND EMILY L. SMITH 


Methyl methacrylate, used as a grout during hip arthro- 
plasty, can inadvertently become lodged between acetabular 
and femoral components during surgery. After resumption of 
ambulation, crescentic fragments may extrude into the pseu- 
docapsule. If mobile methyl methacrylate fragments lodge 
within the joint, late surgical failure may result because of 
methyl methacrylate's abrasive character. Two cases of total 
hip replacement and one case of femoral arthroplasty are 
reported in which intraarticular methyl methacrylate was iden- 
tified retrospectively; all three patients remain asymptomatic 
at the time of the report. 


Numerous complications of total hip arthroplasty are 
known [1]. Methyl methacrylate, used as a grout in hip 
arthroplasty, may lodge between the acetabular and 
femoral components during surgery. Three cases of this 
complication are reported. 


Case Reports 
Case 7 


A 66-year-old woman with right hip arthritis since age 16 
underwent cup arthroplasty in 1967. Between 1970 and 1977, 
four total hip replacements were necessary due to various 
complications. In September 1977, she became unable to flex 
her right knee more than 30° and developed right hip, buttock, 
and thigh pain. 

Intraoperative radiography in April 1977 (fig. 1A) showed a 
density interposed between the prosthetic femoral head and the 
acetabular cup, although this finding was not recognized at that 
time. Follow-up radiography in June 1977 (fig. 1B) showed a 
crescentic density at the superolateral aspect of the joint. The 
crescentic mold of methyl methacrylate had displaced from its 
position between the femoral and acetabular components, but 
remained in an intraarticular location within the postoperative 
pseudocapsule. 


Case 2 


A 75-year-old woman underwent right femoral head and neck 
replacement following subcapital femoral fracture. Intraopera- 
tive radiography in June 1977 (fig. 2A) showed methyl methac- 
rylate interposed between the natural acetabulum and the 
prosthetic femoral head; again, this finding was not appreciated 
at the time. Follow-up radiography in August 1977 (fig. 2B) 
showed extrusion of multiple methyl methacrylate crescents in- 
to the pseudocapsule. 


Case 3 


A 91-year-old woman sustained an intertrochanteric fracture 
of the left femur, which was treated by compression screw 
internal fixation. When the internal fixation device loosened 20 
months later, the patient underwent total hip arthroplasty. 
Intraoperative radiography (fig. 3A) in December 1976 showed 
methyl methacrylate interposed between the acetabular and 
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femoral components. Follow-up radiography (fig. 3B) in June 
1977 shcwed a crescent of methyl methacrylate within the 
pseudocepzue. 

Comment n all three cases, intraarticular presence of methyl 
methacryat+ was detected retrospectively on review of intra- 
operative rad:ographs. So far all three patients have remained 
asymptonmetc. 


Discussion 


During tke past two decades, hip arthroplasty and total 
hip replacement have helped rehabilitate many patients 
previously ncapacitated by severe degenerative or rheu- 
matoid ertaritis, avascular necrosis, intertrochanteric or 
femoral nesk fractures, and other causes of chronic pain 
or loss of motion [2]. Replacement surgery requires 
removal of the diseased part and insertion of a femoral 
componen alone or in combination with an acetabular 
componen . These prosthetic parts are fixed in position 
with ba iur impregnated methyl methacrylate, which 
acts as € g out. 

At surgery. methyl methacrylate is mixed from pow- 
dered mo-omer and liquid resin. While still semisolid, 
the polymer is used to fix the prosthetic components, 
which mug be held firmly in place until the grout has 
hardened. The acetabular component is fixed first, fol- 
lowed br the femoral component. After the components 
are firm y seated in bone, the prosthetic hip joint is 
reduced Eecause of methyl methacrylate's initial semi- 
solid form t is not uncommon to find small amounts 
extrudec into pockets not visible to the surgeon, al- 
though cars is taken to control its flow. The three cases 
reported h»re demonstrate this situation. As the pros- 
thetic hid Jint was being reduced, a small amount of 
methyl mechacrylate became interposed between the 
joint sur aces. When hardened, the methyl methacrylate 
retained the crescentic shape of the articular surface. All 
three cases had their hip surgery at the same hospital 
using similar surgical techniques. 

In each instance, when ambulation was resumed, the 
methyl methacrylate cast displaced and migrated within 
the joint. ceming to rest within the pseudocapsule, away 
from the asticular surfaces. The displaced fragments of 
methyl methacrylate should be differentiated from the 
heteroto»ic bone formation frequently seen about pros- 
thetic hips. Methyl methacrylate can be recognized by its 
uniform density and globular nature, while heterotopic 
bone formétion has the variable appearance of myositis 
ossificans. Srescentic fragments, as in our cases, should 
be recognized as methyl methacrylate. As demonstrated 
by case 2, rultiple fragments may be present. None of 
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Fig. 1.—Case 1. A, Crescentic 
shadow (arrows) between femoral 
head and acetabular cup during sur- 
gery. B, 2 months later, methyl meth- 
acrylate (arrows) extruded into pseu- 
docapsule. 


Fig. 2.—Case 2. A, density (arrow) 
between femoral head and acetabu- 
lum during surgery. B, 2 months later, 
multiple crescentic fragments of 
methyl methacrylate (arrows) ex- 
truded into pseudocapsule, displaced 
from original position (arrowhead ). 


Fig. 3.— Case 3. A, Methyl methacry- 
late (arrows) interposed between fem- 
oral head and acetabular cup during sur- 
gery. B, 6 months later, methyl meth- 
acrylate (arrows) extruded into pseu- 
docapsule. 


our patients has experienced a problem directly related result. In addition to pain and decreased motion, dys- 
to the intracapsular fragments, although such a problem function might manifest as subluxation, dislocation, 
could occur. If one or more of the fragments were to locking, or rapid deterioration of the components. 

become interposed between the articular surfaces once Foreign body interposition between hip arthroplasty 
again, mechanical compromise of joint function could components has been reported. Fragments of wire su- 
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Postoperative Bony Stenosis of the Lumbar Spinal Canal: Evaluation of 
164 Symptomatic Patients with Axial Radiography 


ROBERT M. QUENCER,’ F. REED MURTAGH,’ M. JUDITH D. POST,’ HUBERT L. ROSOMOFF,? AND NORMAN A. 
STOKES' 


Computed tomography (CT) and transverse axial tomogra- 
phy (TAT) were used to study the lumbar spines of 164 patients 
with persistent or recurrent low back pain and/or radiculopa- 
thy. Of those patients with previous spinal fusion and of those 
with previous disectomy, 43% and 28%, respectively, demon- 
strated bony stenosis of the lumbar spinal canal. Of the 
patients who underwent surgery for this narrowed canal, 91% 
showed clinical improvement. 


A stenotic spinal canal is a structural abnormality which 
may be focal, segmental, or generalized and is caused 
by bony or soft tissue encroachment upon the canal 
and/or neural foramina. If infection, uncomplicated disc 
herniation, tumor, and tumorlike conditions are ex- 
cluded, there are two basic categories of canal stenosis, 
congenital or acquired [1]. Congenital causes include 
developmental stenosis and achondroplasia. Acquired 
causes include spondylosis, spondylolithesis, trauma, 
iatrogenic causes, or any combination of these etiologies 
[1-6]. 

Although iatrogenic causes of canal stenosis have 
been mentioned [2, 3, 6-13] only one study has been 
devoted exclusively to the study of canal stenosis after 
both lumbar laminectomy and lumbar fusion [7]. In that 
study myelography was the primary radiographic method 
used to diagnose a narrowed canal. However, the density 
of Pantopaque will obscure early changes of canal ste- 
nosis and will give only limited information concerning 
the lateral recesses and the intervertebral foramina [3, 
12, 14]. Kirkaldy-Willis et al. [12] found that myelography 
occasionally will fail to reveal the presence of stenosis, 
particularly when protrusion of enlarged articular proc- 
esses produces, in cross section, a cloverleaf configura- 
tion of the canal. In those myelograms, the anteroposte- 
rior and lateral dimensions of the canal will appear to be 
within normal limits. 

In conventional plain film radiography of the lumbar 
spine, measurements of the interpedicular distance [15], 
the intervertebral foramen [16], or the anteroposterior 
limits of the spinal canal [17] are even less effective than 
myelography in detecting a narrowed spinal canal. Pre- 
vious reports [4, 18] indicate that the maximum area of 
canal narrowing occurs posterior to the pedicles at the 
level of the articular processes. In fact, Verbiest [18] 
reported seven cases of developmentally narrowed ca- 
nals, all of whom had normal interpedicular measure- 
ments. The exact dorsal and ventral borders of the 
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intervertebral foramen are frequently hard to defina and 
this measurement has only a fair correlation [16] with the 
true sag ttal width of the canal as determined on Fanto- 
paque mydography. The anteroposterior dimension of 
the cama which theoretically could more correctly assess 
canal size. compared with interpedicular distance or 
intervertebral foramen measurement [18, 19], is difficult 
to determine [17, 20]. Attempts have even been made to 
eliminate variables such as patient size and radiographic 
magnification factors by establishing canal to vertebral 
body ratos [20] in hopes of more accurately defining 
canal stencsis. These ratios however are rarely, if ever, 
used. 

Because of the limitations of plain film radiography 
and myelography in determining spinal canal size, a 
mode of imaging the spine in an axial plane. such as 
transverse axial tomography (TAT) or computed tomog- 
raphy (CT). is desirable. The ability of both of :hese 
methods tc determine the presence of a stenotic canal 
has beer reported [3, 6, 14, 21] and isolated examp es of 
lumbar fusion overgrowths on CT and TAT have been 
shown [Z €, 14]. However there are no previous reports 
of the use of axial radiography in a large series of 
postoperative lumbar spine patients to determine the 
presence cf bony canal stenosis. 

In this study we used axial radiography in 164 sympto- 
matic postaperative lumbar spine patients to determine 
the incicence of postdisectomy and postfusion bony 
canal stenasis. Of those patients with canal stenosis, 
clinical fel@w-up was obtained in 80%, which allowed 
us to measure the significance of these radiogrephic 
findings. 


Subjects and Methods 


Over a 3 yeer period, 164 patients who had undergone 
one or mere previous lumbar spine operations were seen 
at the University of Miami/Jackson Memorial Medical 
Center for evaluation of continued, recurrent, or worsen- 
ing of low back pain and/or radicular symptoms. The 
patients were divided into two groups: (1) those with 
prior surcery for disc herniation (110 cases) anc (2) those 
who had prior posterior lumbar fusion (54 cases). Within 
the first ercup a wide spectrum of bone excision was 
seen inclecing minimal laminectomy defects, wide kami- 
nectomies, partial facetectomies, and foraminotomies, 
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reflecting variability in surgical approach for disc hernia- 
tion. Because of that complex situation, this group will 
simply be called postdiscectomy. Within the second 
group, the posterior lumbar fusion was either the only 
procedure performed or it was preceded by one or more 
spinal operations. This group will be called postfusion. 
The percentage of patients with canal stenosis was 
determined for each group. Clinical follow-up was ob- 
tained from patient records. Of the patients operated on 
for canal stenosis, the number who improved clinically 
after surgery were those who felt that the procedure was 
a success. No attempt was made to grade the degree of 
improvement. 

Transverse axial tomography (TAT) and computed to- 
mography (CT) were used to evaluate the size and 
contour of the bony lumbar canal. TAT was performed 
with the Toshiba Radiotherapeutic Unit (Toshiba Medical 
Co., Carson, Calif.) in which the image of a 3-mm-thick 
section of the spine is recorded on standard radio- 
graphic film. CT was performed on the General Electric 
CT/T scanner in which mathematically reconstructed 10- 
mm-thick sections will image not only the osseous struc- 
tures of the spine but the associated soft tissues. Al- 
though we routinely use an opaque marking system [13, 
14] for determining the level of axial sectioning with CT 
and TAT, the use of surrounding landmarks [22] is also 
used with CT to confirm the level which has been 
sectioned. Multiple axial sections from at least the L3 
through the S1 level were obtained and when clinically 
indicated, higher or lower levels were included. 

Both methods show that from L1 through L5 the canal 
changes from an oval to a triangular configuration and 
that there is a variation in shape between the articular 
osseous segments which alternate in sequence along 
the length of the lumbar spine [3, 13, 14, 22, 23]. At the 
articular segments Gargano [13] determined with TAT 
the range of normal for the interfacet distance at the 
lower portion of L5-S1 (30-38 mm), the upper portion of 
L5-S1 (27-36 mm), and at the L4-L5 level (22-31 mm). 
Normal interfacet distances at the various lumbar levels 
have also been determined with CT of the spine [22] and 
they are comparable to those found with TAT. 

Although we measured the interfacet distances in our 
cases, we also used the presence of abnormal bony 
contours such as thickened lamina, a flattened triangular 
shape of the canal, and hypertrophied articular facets [6, 
14, 22, 24, 25] to determine canal narrowing since these 
factors are more sensitive indicators of the presence of 
bony canal stenosis or focal bony changes involving the 
lateral recesses or neural foramina. With posterior lum- 
bar fusions, osseous overgrowth may obliterate normal 
bony landmarks such as the facet joints, lamina, and 
articular processes so in these cases also the overall size 
and shape of the canal rather than any specific measure- 
ment is of primary importance. 


Results 


Of the 110 postdiscectomy patients, 94 were examined 
with TAT and 16 with CT: canal stenosis was found in 28 
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by TAT and in three by CT, an incidence of 28% (table 1). 
Of 54 postfusion patients, 46 were examined with TAT 
and eight by CT: canal stenosis was found in 19 by TAT 
and in four by CT, an incidence of 4396 (table 1). 
Combining the postfusion and postdisectomy groups 
yields an overall incidence of 33% bony canal stenosis in 
the symptomatic postoperative lumbar spine patient. 

Clinical follow-up was obtained on 43 of the 54 patients 
with canal stenosis (table 2). Nine of the 31 postdiscec- 
tomy patients and 14 of the 23 postfusion patients 
underwent surgery; eight (of nine) postdiscectomy pa- 
tients and 13 (of 14) postfusion patients experienced 
symptomatic improvement following removal of the of- 
fending bone, a combined overall improvement of 91%. 
Of those patients who were not operated on, five refused 
surgery, nine were treated with medical and/or psychi- 
atric support, and in five a decision concerning their 
future clinical management is pending. In one, an inci- 
dental postoperative pseudomeningocele discovered at 
myelography was successfully repaired. 

Because image reproducibility for publication is better 
with CT than with TAT our findings are illustrated below 
with CT of the spine even though the majority of patients 
were examined with transverse axial tomography. 


Representative Case Reports 
Case 1: Postdiscectomy Stenosis 


A 55-year-old male had an L5 laminectomy and discectomy 
for a left sided L5-S1 herniated nucleus pulposus 2 years prior 
to admission. That operation failed to relieve his symptoms and 
over the past 6 months there was an actual increase in his low 


TABLE 1 
Symptomatic Postoperative Spinal Patients 











No. with 
Total Canal 
Patients Stenosis 
Postdiscectomy: 
Examined by TAT ......... 94 28 
Examined by CT .......... 16 3 
TOI isa utri 344 d dace s 110 31(28) 
Postfusion: C 
Examined by TAT ......... 46 19 
Examined by CT .......sss 8 4 
TOU asocia E EORR 54 23(43) 
Note. — Numbers in parentheses are percentages. 
TABLE 2 
Clinical Follow-Up 
Post- 
discectomy  Postfusion Totals 
Underwent surgery: 
DESDE, Lua auarrph a mda das 8 13 21 
MO GNBNGS oueuecerrhiehkexdeR eA rd 1 1 2 
Refused SUIgOlV ..ucoroso cde 3 2 5 
Medical/psychiatric management ..... Fi 2 9 
Incidental pseudomeningocoele ...... 1 1 
Decision Danding -esris oorr rs 3 2 5 
Lost Io TORNO UD deno Saa ER RRAFERYS 8 3 11 
)»pz: o Pee Ur yeaa ee Oren eee 31 23 54 


POSTOPERATIVE BONY STENOSIS OF LUMBAR SPINAL CANAL 


1061 





Fig. 1.—Case 1: postdiscectomy stenosis. A, Anteroposterior lumbar spine showing -€ laminectomy done for left sided L5-S1 herniated nucleus 
pulposus. B, Lateral film showing degenerative sclerosis of both L5-S1 facet joints asso<ieted with marked disc space narrowing and sclerosis of ad- 
jacent portions of L5 and S1 vertebral bodies. C, CT scan at L5-S1 showing facet sclero-is and hypertrophy (x) encroaching upon spinal canal. Upper 


portion of left laminectomy defect is seen (arrow). 


Fig. 2.— Case 2: postfusion steno- 
sis (fusion overgrowth). A, Lateral 
lumbosacral spine film showing me- 
tallic screws and posterior bone graft 
extending from L5 through midsacral 
region. B, CT scan at L5-S1 level 
showing asymmetric bony stenosis of 
spinal canal, with dorsal and left lat- 
eral bony encroachment (x). Cursor 
(arrow ) is seen on one metallic screw 


back pain. Plain films of the lumbar spine (figs. 1A and 1B) 
showed the postsurgical changes at L5, disc space narrowing 
at L5-S1, sclerosis of the adjacent vertebral end plates, and 
degenerative changes of the L5-S1 facet joints bilaterally. The 
extent of spinal canal stenosis secondary to the hypertrophied 
articulating facets at L5-S1 is seen on the CT scan at that level 
(fig. 1C). 


Case 2: Postfusion Stenosis 


Fusion overgrowth.— A 32-year-old female with prior L4-L5 
and L5-S1 discectomies had dowel graft fusion of her lower 
lumbar spine from L5 through S3. She experienced gradually 





increasing low back pain over the next 4 years. The lateral spine 
film (fig. 21) showed the posterior fusion mass and tne metallic 
screws, Dat even with anteroposterior and oblique films the 
canal wict1 could not be accurately determined. CT cf the spine 
at L5-S1 (f g. 23) showed bony overgowth at the fusion site with 
consequert =ncroachment of the spinal canal. 


Case 3: Pcs*iusion Stenosis 


Degenerative changes above a lumbar fusion.— A 45-year-old 
male with pmor L4-L5 and L5-S1 discectomies and an L4 
through S- posterior spinal fusion (fig. 3A) had gradual recur- 
rence of Icw back pain. A CT scan through the lower lumbar 
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Fig. 3.—Case 3: postfusion stenosis (spondylosis above fusion). A, Anteroposterior lumbar film showing L4, L5, and S1 laminectomy and L4 through 
S1 posterior lumbar fusion. B, CT scan at L3-L4 (first mobile section above fusion) showing degenerative and hypertrophied articulating facets (x) 
resulting in stenotic canal. Axial sections through areas of prior fusion showed no evidence of stenotic canal or bony overgrowth. Droplet of 
Pantopaque is present along ventral surface of canal at L3-L4 (arrow). C, Postoperative anteroposterior film showing removal of superior and inferior 
articulating facets at L3-L4 along with L3 lamina. There was marked symptomatic improvement. 


spine showed no evidence of fusion overgrowth, but at L3-L4 
there was evidence of substantial facet enlargement causing a 
narrowed canal (fig. 3B). There was symptomatic improvement 
after an L3 laminectomy and complete bilateral facetectomies 
at L3-L4 (fig. 3C). 


Discussion 


In the previously operated lumbar spine the recurrence 
or persistence of low back symptoms may be due to disc 
reherniation, disc herniation at another level, arachnoid- 
itis,.epidural scarring, infection, mechanical instability, 
retained foreign body, a surgically produced arachnoidal 
cyst, spinal stenosis, functional causes, or a combina- 
tion of any of the above. Radiographic evaluation of 
these patients has traditionally included plain films of 
the lumbar spine and, when necessary, myelography. 
Although both are adequate in diagnosing many of the 
structural abnormalities occurring in the postoperative 
spine, they are frequently inaccurate in diagnosing a 
stenotic canal, particularly when there is only moderate 
bony prominence. For these reasons we feel that axial 
radiography is an equally important method in the eval- 
uation of these symptomatic patients. 

Bony canal stenosis usually does not receive much 
consideration as a diagnostic possibility in the sympto- 
matic postoperative patient, particularly in the absence 
of a prior posterior lumbar fusion. It has been the primary 
subject of only a few articles [7, 11], although various 
investigators have acknowledged its existence by men- 
tioning postoperative canal stenosis as either part of a 


review of the entire subject of the stenotic canal or in 
discussing the results of lumbar fusion [2, 3, 6, 9, 10, 26, 
27]. Brodsky [7] reviewed 552 cases of lumbar stenosis 
and found, with myelography, 231 cases (41%) in previ- 
ously operated spines (125 postlaminectomy, 106 post- 
fusion). The canal narrowing was due not only to thick- 
ened lamina, medially protruding articulating facets, and 
spondolytic spurs, but also due to soft tissue prominence 
such as thickened ligamentum flava, thickened dura, 
and scar tissue. Wedge et al. [10] indicated that of 130 
cases of canal stenosis, 20 were iatrogenic (13 postdis- 
cectomy, seven postfusion). Measurements of the lum- 
bar spinal canal in the anteroposterior and lateral dimen- 
sions of plain films were used in that study. 

Our study differed from these investigations in two 
major respects: (1) we set out to determine the incidence 
of bony canal stenosis in the symptomatic postoperative 
patient and (2) we utilized axial radiography rather than 
myelography or routine radiography in diagnosing canal 
stenosis. Our results indicate that bony canal stenosis is 
a surprisingly common finding in the symptomatic post- 
operative patient. It was found in 28% of patients with 
prior discectomies and 43% of patients with previous 
posterior lumbar fusions, an overall incidence of 33% 
(tables 1 and 2). Our data do not define whether the 
narrowed canal was present preoperatively, developed 
as a direct result of surgery or developed postoperatively 
as part of a progressive degenerative spondylosis. 

latrogenic causes of bony canal stenosis are usually 
considered to be related to hypertrophy of a posterior 
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bone graft [2, 3, 6, 7, 9, 10, 14, 27] with overgrowth into 
the canal especially when an interlaminar fusion mass 
has been used [7]. There is apparently no difference in 
the incidence of canal stenosis whether the fusion is 
solid or pseudoarthrosis exists [7]. Because of the occur- 
rence of postoperative spinal stenosis [7, 28] when 
posterior grafts between the lamina and spinous proc- 
esses have been used, posterolateral intertransverse 
process fusions are advocated whenever possible. 

Less well recognized than fusion overgrowths, but 
nonetheless of great importance, is the bony canal 
stenosis seen in postdiscectomy patients. Although in 
these cases the narrowed canal may result from thick- 
ened lamina following periosteal stripping [7] during 
laminectomy or from degenerative changes of the facet 
joints after a partial facetectomy, it is possible that a 
stenotic canal was undiagnosed prior to the initial sur- 
gery [2, 7, 9, 28-36]. Tile et al. [29] reviewed 15 cases of 
canal stenosis in patients who had prior surgery and felt, 
in re-reading the surgical notes, that all those patients 
had a stenotic canal not originally recognized by the 
surgeon. Ehni [35] sums up this problem by suggesting 
that the removal of a disc in a patient with lumbar 
spondylosis as though the disc were the sole abnormality 
"invites therapeutic failure." 

The development of a narrowed canal postoperatively 
as part of an ongoing degenerative spondylosis may 
occur after either a discectomy or fusion procedure. 
Surgical removal of disc material from the intervertebral 
disc space may incite changes within zygoapophyseal 
joints similar to those caused by primary disc degenera- 
tion. As Harris and MacNab [37] pointed out, the nucleus 
pulposus is normally the area over which vertebral bod- 
ies move with positional change, but that with disc 
degeneration this motion now occurs posteriorly 
through the facet joints. With repeated flexion-extension 
movements, damage to these joints can occur with 
resultant degenerative hypertrophy of the articulating 
facets and facet subluxation. After a fusion, degenerative 
changes causing stenosis may occur at the upper end of 
the graft [10] or there may be increased and accelerated 
spondylosis at the next higher mobile segment [33]. 

The most important factor we investigated in this study 
was the significance of bony canal stenosis in the symp- 
tomatic postoperative lumbar spine patient. The clinical 
follow-up of these patients (table 2) clearly indicates the 
help which can be offered to those patients who have a 
narrowed canal. Of those patients who underwent sur- 
gery, clinical improvement was achieved in 89% in the 
postdiscectomy group and 93% in the postfusion group, 
a combined success rate of 91%. In previously operated 
spines, clinical improvement in the vast majority of 
patients has been reported following the removal of 
overgrowth fusion masses [2, 11, 26]. Brodsky [7] re- 
ported his postsurgical results as a whole and did not 
show the difference between the postlaminectomy and 
postfusion categories. Even with that limitation, if his 
excellent, good, and fair results are considered together 
there was an 85% clinical improvement in the 231 cases. 
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In another study [29], which reported the surgical treat- 
ment of cana! stenosis, there was excellent, gcod, or fair 
results in “ive of six cases (83%) of iatrogenic stenosis. 
These surgical results are similar to ours. 

The amount of bone which is removed varies with the 
length and configuration of the stenotic canal. A lami- 
nectomy clone in these cases is usually insurficient for 
adequate canal decompression, frequently necessitating 
sufficient resection of the articulating facets [2, 7, 36] to 
widen the cenal and unroof the lateral recesses. 

Since mary patients with an underlying ster otic canal 
are proka3ly operated upon for what is considered by 
the clinician to be simply a herniated disc, we recom- 
mend preoperative axial radiography in all pa-ients who 
are beirg considered for disc surgery whenever the 
clinica! history is not typical for an acutely herniated disc 
or the myeicgram and/or plain films suggests an abnor- 
mal bone canal configuration. 
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Colonic Polyposis and Cencer 


In October 1972, a 57-year-old caucasian male had a 
sigmoidoscopy for rectal bleeding and was found to 
have two nonsessile 2 cm diameter adenomatous polyps 
at about 20 cm; these were removed with the use of 
snare and electrocautery. In addition, five smaller polyps 
were destroyed by electrofulguration. Barium enema 
examination after the procedure revealed no additional 
polyps, and a repeat barium enema in March 1974 was 
normal (Figs. 1A and 1B). Vague abdominal complaints 
associated with anemia prompted upper gastrointestinal 
and small bowel studies which showed an abnormality in 
the duodenum. In April 1974, the patient underwent a 
Whipple procedure for adenocarcinoma of the duo- 
denum. Cholecystojejunostomy was performed for bili- 
ary drainage. Postoperatively the patient developed ob- 
structive jaundice with an apparent stricture of the cystic 
duct. At reexploration the gallbladder was removed and 
a choledochojejunostomy performed. Histopathologic 
examination of the specimen revealed an unsuspected 
superficial adenocarcinoma of the gallbladder mucosa, 
without evidence of muscle invasion. 

Because of recurrent rectal bleeding, a repeat sig- 
moidoscopy was done in July 1977, revealing two addi- 
tional polyps in the rectum. Barium enema examination 
with air contrast showed multiple polyps throughout the 
colon (lead picture). In addition, the study strongly 
suggested the presence of a circumferential carcinoma 
involving the proximal transverse colon (fig. 1C). Skeletal 





survey rewealed no osteomas or jaw cysts. In October 
1977, the patient underwent subtotal colectomy with 
ileoproctestomy, and pathologic examinaticn revealed 
innumerable adenomatous polyps throughou: the colon, 
a desmoic :umor of the mesentery, and an edenocarci- 
noma extending through to the colonic seresa (Duke's 
B2) in the aspatic flexure. No metastatic lymph nodes or 
liver depos'ts were noted at surgery. Six months later, 
the patient remains free of symptoms and proctoscopic 
examinat en is negative. 


Discussion 


The rac graphic findings in multiple polyposis of the 
colon can be subtle, especially if the polyps are small 
[1]. Small 2olyps occasionally may be hidden in the 
barium-filld colon (especially when the barium is too 
dense anc/or there is improper radiographic technique 
or bowel cr2paration [2]), but they may be revealed with 
a double-ccntrast enema after adequate bowel prepara- 
tion. With tne standard barium enema examination, an 
overall “m ss” rate of 42% for polyps of variatle size was 
reported oy Wolff et al. [3]. Comparing complete colon- 
oscopy fircings with barium air-contrast studies, Wil- 
liams et a. [4] found that 85% of all polyps had been 
detected en the preceding double-contrast enema. In 
another sar es using double-contrast technique [5] only 
5% of polyos were missed, and all of these were under 1 
cm in diarr eter. 


This is another in a bimonthly series of case reports prepared by A. Robert Kagan and R -hard J. Steckel (Southern California Permanente Medical 
Group, 1510 North Edgemont, Los Angeles, California 90027, and UCLA Jonsson Comprehensive Cancer Center, 924 Westwood Boulevard, Suite 650, 
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neoplasms. Case contributed by Aroor Rao (Department of Radiation Therapy, Southern CelIlifornia Permanente Medical Group, Los Ange es, California 
90027), A. Khazin (Department of Surgery, Southern California Permanente Medical Group, san Diego, California 92120), and A. Fremlanc (Department 
of Radiology. Southern California Permanente Medical Group, San Diego, California 92120) Address reprint requests to R. J. Steckel. 
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1066 DIAGNOSTIC ONCOLOGY CASE STUDIES 


In the patient reported here, it took nearly 5 years from 
the initial examination to make the diagnosis of colonic 
polyposis; by that time, adenocarcinoma of the hepatic 
flexure had developed as well as two malignancies at 
other levels of the gastrointestinal tract. When multiple 
polyps were first found on proctoscopy, a more stren- 
uous effort should have been made to rule out multiple 
colonic polyposis [6]. Although controversy still exists 
and good technique is paramount, we believe that a 
negative barium enema examination should have been 
followed in this patient by a careful double-contrast 
study and possibly by colonoscopy, as well as upper 
gastrointestinal and small bowel series. In other words, 
a patient with multiple rectosigmoid polyps and bleed- 
ing should be studied more aggressively at the onset to 
rule out polyposis. 

Isolated colonic polyps 1-2 cm or less in diameter have 
a 1%-2% incidence of concurrent cancer, whereas po- 
lyps greater than 2 cm in diameter have a 20% incidence 
of malignancy [7]. By histologic type, only 596 of all 
adenomatous polyps develop cancer as opposed to 4096 
of villous adenomas [8]. The eventual incidence of large 
bowel cancer in patients with otherwise uncomplicated 
polyposis coli is high. Of 617 patients reviewed by Bussy 
[9] 66.8% are known to have developed intestinal cancer. 
If those first seen after initial diagnosis (most of whom 
had already been treated by colectomy) are excluded, 
the large bowel cancer incidence increased to 78.8% of 
500 study subjects. Multiple polyposis of the colon is 
usually, but not always, a familial disease and is inherited 
as a simple autosomal dominant with a high (95%) 
degree of penetrance. Therefore, all first-degree family 
members of patients with polyposis should be studied. 
Multiple polyposis usually becomes symptomatic in early 
adulthood with diarrhea and hematochezia. Our patient 
is unusual, since he first became symptomatic in the 
sixth decade. 

Other inherited gastrointestinal polyposis syndromes 
include Peutz-Jeghers syndrome, Gardner syndrome, 
generalized juvenile polyposis, and the Turcot syn- 
drome. All of these are inherited as Mendelian autosomal 
dominants except for Turcot syndrome, which may be 
an autosomal recessive disorder. Peutz-Jeghers syn- 
drome is characterized by generalized polyposis (polyps 
of the small intestine are frequent) and melanin spots on 
the lips, buccal mucosa, and/or digits. There is a 296-396 
risk of gastrointestinal cancer in this condition, often in 
the duodenal region [10]. Gardner syndrome is charac- 
terized by the triad of colonic polyps (rarely the small 
intestine), osteomas and jaw cysts, and soft tissue tu- 
mors (desmoids, fibromas, lipomas, and epidermoid 
cysts). The predisposition to colonic cancer is as marked 
as with familial colonic polyposis, but with an additional 
risk of carcinoma in the pancreatoduodenal region [11]. 











Fig. 1.—A and B, Conventional (single-contrast) barium enema, 
March 1974, giving no evidence of additional polyps in colon. C, Barium- 
filled phase of air-contrast study (see lead picture), July 1977, showing 
annular carcinoma in proximal transverse colon. Note that most polyps 
seen in lead picture are not demonstrated in this phase of study. 





DIAGNOSTIC ONCOLOGY 


Generalized juvenile polyps are usually diagnosed in the 
first decade of life, with polyps usually involving the 
colon and rectum (occasionally the small intestine and 
stomach). Recently, the risk of cancer in this syndrome 
has been reassessed and found to be somewhat in- 
creased over the general population [12]. Turcot syn- 
drome is characterized by colonic polyps and malignant 
tumors of the brain [13]. Some "crossover'' between the 
various syndromes has been observed, and the present 
case may be an example. 

Colonic polyposis is often managed by subtotal colec- 
tomy and attempted preservation of the rectum, with 
frequent proctologic surveillance and fulguration of rec- 
tal polyps when they are detected. The premise for 
subtotal rather that total colectomy is that the cancers 
may originate in "benign" polyps; therefore, if newly- 
developed polyps in the rectum are treated promptly, the 
rectum may be safely preserved. However, Moertel et al. 
[14] reported that among 143 subtotal colectomy patients 
whose polyposis involved the rectum, 31 subsequently 
developed rectal cancer despite frequent proctosig- 
moidoscopic surveillance. The risk of cancer developing 
subsequently in the rectum after subtotal colectomy is 
higher if polyps were noted in this segment prior to 
surgery. The risk of subsequent development of rectal 
carcinoma after subtotal colectomy is also greater in 
female patients, as well as in patients with a carcinoma 
in the resected colon. 

In summary, any patient with or without a family 
history of polyps who has two or more polyps at procto- 
sigmoidoscopic examination, should have a double-con- 
trast enema study after careful bowel preparation and an 
upper gastrointestinal series. Colonoscopy should be 
considered depending on the result of these studies. 
Patients with several of the polyposis syndromes are at a 
high risk of developing a gastrointestinal carcinoma; 
therefore, a careful initial diagnostic workup and persist- 
ent surveillance are requisites for proper management. 
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Pheochromocytoma with Reversible Renal Artery Stenosis 


WILLIAM F. VELICK,' JOSEPH J. BOOKSTEIN AND LEE B. TALNER 


Pheochromocytoma is a well-recognized cause of renal 
artery stenosis with at least 25 cases reported in the 
English literature. In approximately 75% of these cases 
the pheochromocytoma arose from the lumbar sympa- 
thetic chain on the side of the stenosis and in the region 
of the renal hilum. In the others the tumor involved the 
ipsilateral adrenal gland and often extended into the 
renal hilum. The stenoses were frequently attributed to 
compression or stretching of the renal artery by the 
tumor. 

We describe a patient in whom renal artery stenosis 
regressed following treatment with propranolol and 
phenoxybenzamine, suggesting an adrenergic mecha- 
nism as the cause. 


Case Report 


A 23-year-old male was found to have mild hypertension 
during an employment physical examination. Two years later an 
excretory urogram showed parenchymal atrophy of the lower 
pole of the right kidney and renovascular hypertension was 
suspected. VMA was normal. 

An aortogram performed prior to selective renal angiography 
showed severe stenoses of the major divisions of the right renal 
artery (fig. 1A). Selective arteriography more clearly revealed 
the stenoses (fig. 1B). The lower pole of the kidney was 
atrophic. Several small tortuous vessels in the renal hilum were 


Fig. 1.— Films showing stenoses of 
right renal artery. A. Aortogram show- 
ing faint stenoses (arrows). Note pe- 
culiar ringlike stain medial to atrophic 
lower pole of right kidney (curved ar- 
row). B, Selective magnification arte- 
riogram demonstrating stenoses, 
atrophic lower pole of kidney, and a 
few tortuous vessels (arrow) thought 
to participate in collateral flow to a 
segmental branch. 
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thought to present collaterals. Late films showed a faint tumor 
blush below the renal hilum that had been misinterpreted as 
duodenal san. 

Renal ver renin activities lateralized to the right <idney: 
upper pole vein 11.4, lower pole vein 6.0, and left renal vein 3.8 
ng/ml/hr. Eecause of the location and multiplicity of stenoses 
and because the hypertension responded satisfactorily to pro- 
prano!ol, sergery.was not recommended. 

Four manths later the patient returned with palpitations, 
headache, syncope, and blood pressure 250/160 mm/Hg. VMA 
was 23 mg 24 hr (0.5-12 nl) and catecholamines were greater 
than 700 mg”24 hr (0-103 nl). Blood pressure was controlled 
with pheno :ybenzamine and propranolol. 

Angiograzoay demonstrated a hypervascular 6 x 10 cm tumor 
of the right enal hilum with tumor vessels and blush, no change 
in the rene contour, and almost complete disappearence of 
renal arter branch stenoses (fig. 2). At surgery the tumor 
surroundec the renal artery but no stenosis was noted Histo- 
logic exammetion confirmed the diagnosis of pheochromocy- 
toma with 3o evidence of tumor necrosis or malignancy. No 
renal arterytissue was available for examination. 

Postoperatively blood pressure measured 130/95 without 
medication Catecholamines were normal and the patient was 
asymptomaric. Follow-up examination 2 mo later revealed per- 
sistent milc Fvpertension. Repeat angiography revealed occlu- 
sions of several posterior segmental renal arteries with recon- 
stitution by prominent sinus collaterals (fig. 3). These occlu- 
sions probzo y occurred during the operation when difficulties 
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Fig. 3.—Repeat selective arteriogram 2 months 
later indicates renal artery branches were ligated at 
surgery; note collaterals in renal sinus (arrows). Later 
films showed delayed nephrogram of upper pole sec- 
ondary to collateral flow. 


in excising the tumor necessitated ligation of several vessels. 
The continued mild hypertension is thought to be renovascular 
in origin. 

Discussion 


Previous reports have enumerated presumed causes 
of renal artery narrowing associated with pheochromo- 
cytoma [1, 2]. Stenoses have usually been attributed to 
direct compression or encasement. This case clearly 


REPORTS 


Fig. 2.—A, Repeat aortogram 3 
months later. Catheter is at much 
higher position and shows more im- 
pressive tumor stain (arrows). B, On 
selective arteriography renal stenoses 
have almost disappeared though 
some irregularity remains. Inferior ad- 
renal arteries (arrowheads) and perfo- 
rating capsular branches (arrow) lead 
to tumor. 


demonstrates that the stenosis can be functional and 
reversible and suggests local pharmacologic effects of 
catecholamines as an etiologic mechanism. The ipsilat- 
eral elevation of renal vein renin activity is assumed to 
be secondary to the renal artery stenosis. In this case, a 
direct cause and effect relationship between adrenergic 
blockade and regression of stenosis seems likely, but 
cannot be proven. A coincidental change in tumor mor- 
phology could have occurred, or a transient constriction 
might have relaxed independently of the blocking drugs. 

Four other cases in the literature document a transient 
or reversible renal artery stenosis with pheochromocy- 
toma. Boijsen et al. [3] reported a patient in whom the 
renal artery and branches were narrowed on the aorto- 
gram but were normal in caliber on the selective renal 
artery injection. The pheochromocytoma was in the renal 
hilum. Sutton [4] illustrated a case in which a renal artery 
stenosis was observed during a hypertensive reaction. 
Following phentolamine the stenosis disappeared. A 
patient reported by Ishihashi et al. [5] had a left adrenal 
pheochromocytoma surrounding a narrowed renal ar- 
tery. This tumor was removed and a follow-up angiogram 
4 months later showed no remaining stenosis. Ecoiffier 
et al. [6] reported a patient with renal artery stenoses in 
addition to splenic and inferior mesenteric stenoses; at 
postmortem examination these had disappeared. 

With catecholamine excess, spasm is not unique to 
the renal arteries. Claudication in the extremities and 
gangrene due to large and small vessel involvement have 
been reported [7]. Catecholamine induced myocarditis 
and intestinal ischemia have been reported in several 
patients with pheochromocytoma. Again the pathogen- 
esis is thought to be severe vasospasm [8-10]. These 
incidences differ from the present case, however, insofar 
as the pheochromocytomas were remote from the in- 
volved vessels. 


CASE REPORTS 


Reports in the literature describe a variety of histologic 
arterial abnormalities in pheochromocytoma [11]. Renal 
artery stenoses have been secondary to intimal fibrosis 
or proliferation [2, 12]. The intima may be atherosclerotic 
[3, 13] and the media normal or thickened. Small 
arterioles in the kidney have been shown to resemble 
those in nephrosclerosis [14]. Nonspecific interstitial 
mononuclear cell infiltrate, hyalinized glomeruli, and 
subcapsular renal scars near the site of the tumor have 
been described [2, 14]. 

Although severe renal artery stenosis is rare in patients 
with pheochromocytoma, we have seen mild stenoses of 
renal arteries in four of eight cases at this institution. 
Similar mild stenoses were seen in eight of 27 renal 
artery studies by Christenson et al. [15]. In one of their 
cases, as in ours, the stenosis was hemodynamically 
significant [12]. 
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Embolization for Postbiopsy Renal Arteriovenous Fistula: Effective Occlusion Using 
Homologous Clot 


ROBERT J. ROSEN,’ LAURA FELDMAN, AND AUDREY R. WILSON 


The development and now widespread use of percuta- 
neous needle biopsy as a major diagnostic method in 
renal disease has been accompanied by an increasing 
frequency of reported complications. An important and 
potentially very serious complication is development of 
intrarenal arteriovenous fistulae. In the present case, 
life-threatening hematuria secondary to fistula formation 
followed renal biopsy and was successfully treated using 
selective arterial embolization. Angiographic and patho- 
logic confirmation of persistent arterial occlusion with 
autologous clot 6 and 12 days after embolization was 
obtained. 


Case Report 


A 41-year-old white male was admitted in chronic renal failure 
with a diagnosis of adult hemolytic-uremic syndrome. Blood 
pressure on admission was 180/110; blood urea nitrogen, 181; 
and creatinine, 12.0. The patient was placed on hemodialysis. 
Renal arteriography showed changes consistent with nephro- 
sclerosis. Percutaneous needle biopsy of the left kidney dem- 
onstrated intravascular fibrin deposition compatible with he- 
molytic-uremic syndrome. The patient developed massive he- 
maturia requiring transfusion of 12 units of blood to stabilize 
blood pressure while on hemodialysis 3 days after biopsy. There 





was continued massive hematuria; emergency arteriography 
demonstrated an arteriovenous fistula supplied by an accessory 
renal artery to the lower pole of the left kidney but no bleeding 
site (fig. 1A). Embolization of the accessory renal artery was 
performed using 5 ml of autologous clot. Arteriography imme- 
diately after embolization confirmed complete occlusion of the 
vessel and consequent closure of the fistula (fig. 18). A small 
amount of hematuria for the next 3 days was believed to be 
caused by infarction of the lower pole of the left kidney. 

Persistence of the hematuria resulted in repeat arteriography 
6 days after embolization to exclude reopening of the fistula. 
Continued occlusion of the accessory lower pole vessel was 
demonstrated with no evidence of recanalization. The hematu- 
ria decreased gradually over the next several days. The patient 
suffered cardiac arrest 6 days after the third arteriography (12 
days after embolization); resuscitation attempts were unsuc- 
cessful. Autopsy revealed infarction of the lower pole of the left 
kidney and a perinephric hematoma of moderate size (fig. 2A). 
The accessory artery to the lower pole contained adherent 
thrombus (fig. 2B). Death was thought to result from an unre- 
lated, overwhelming aspiration pneumonia. 


Discussion 


Arteriovenous fistula formation is relatively common 
following percutaneous needle biopsy of the kidney. 


6. 


ji 


Fig. 1.—Arteriograms. A, Arteriovenous fistula supplied by accessory lower pole renal artery. No bleeding is demonstrated. B, Complete occlusion of 
lower pole vessel with consequent closure of fistula after embolization. Note localized ileus over embolized kidney. 
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Fig. 2.—Embolized kidney at autopsy. A, Infarction of lower pole and moderate-sized pe inephric hematoma. B, Anterior view of abdominal aorta 
and accessory lower pole renal artery opened longitudinally demonstrating adherert turombus at renal vessel origin (arrow). Tissue at right is 
perinephric fat. 


Reported incidence is as high as 36% in patients with 
hypertension [1], the major risk factor in fistula develop- 
ment [1-3]. Nephrosclerosis is also considered a predis- 
posing cause [2]. Most fistulae (70%) close sponta- 
neously between 2 weeks and 18 months, so conserva- 
tive therapy is advocated in the absence of any serious 
clinical complications [3]. Potential complications in- 
clude life-threatening hematuria, hypertension, de- 
creased renal function, congestive heart failure, retro- 
peritoneal hematoma, and abdominal pain [1-6]. 

Successful embolization of a postbiopsy arteriovenous 
fistula was first reported by Bookstein and Goldstein [7] 
in 1973. Various materials, including Gelfoam, autolo- 
gous clot, muscle tissue, fat, and metal shot fragments 
have been used to occlude these fistulae. Lysis of autol- 
ogous clot has been reported to occur within hours 
except in the region of the fistula itself [4, 6, 8-10]. 
However, not all autologous clots undergo lysis. The 
present case demonstrates persistent occlusion of the 
embolized renal artery 6 and 12 days after embolization, 
with resulting infarction of the lower pole. 

Reported sequelae of the embolization procedure in- 
clude flank pain, slight temperature elevation, and tran- 
sient hematuria (present in this case) [1]. No cases of 
renovascular hypertension have been reported after this 
procedure, possibly due to the complete infarction, 
rather than any ischemia, of the involved segment of 
kidney. In the present case, an accessory renal artery 
supplied the lower pole of the kidney where the fistula 
was located, permitting selective embolization of the 
lower pole and sparing the major portion of the kidney. 
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Demonstration of Pancreatic Cysts in Adult Polycystic Disease by Computed 
Tomography and Ultrasound 


ALI SHIRKHODA' AND CAROL A. MITTELSTAEDT' 


Although the term polycystic disease is usually attributed 
to the kidneys, the involvement of other organs such as 
the liver, pancreas, lungs, spleen, ovaries, testes, epidid- 
ymis, thyroid, uterus, and bladder may occur [1]. It is 
apparent that polycystic disease is not often suspected 
antimortem as it has been estimated that 7595 of cases 
remain undiagnosed [2]. With the advent of ultrasound 
and computed tomography (CT), unsuspected visceral 
cysts may be identified, localized, and, if necessary, 
punctured. To our knowledge, demonstration of pan- 
creatic cysts in adult polycystic disease by CT and 
ultrasound has not been reported. We present such a 
case, probably Potter type Ill adult polycystic disease [3]. 


Case Report 


A 65-year-old female with chondrosarcoma of the left iliac 
bone had a limp and left lower quadrant pain. Several months 
before admission she had undergone a partial left hemipelvec- 
tomy. She was suspected to have recurrence on the basis of a 
plain pelvic radiographic examination. The history was other- 
wise negative. Although the patient was not known to be 
hypertensive, her sister and mother died secondary to hyperten- 
sion and heart disease. On physical examination, the only 
positive finding, other than the pelvic surgical scar, was an 
enlarged liver and a blood pressure of 140/90 mm Hg. Biochem- 
istry of the blood and urine were normal except for anemia. 

CT of the pelvis, performed using an Ohio Nuclear Delta Scan 
90, confirmed the diagnosis of recurrent tumor. Since the liver 
was enlarged, the right lobe was incidently seen in one of the 
more superior cuts through the pelvis. Because of an unsus- 
pected well circumscribed area of low absorption value (water 
density on Delta Unit) within the liver, additional tomographic 
cuts were obtained through the upper abdomen. Since the 
patient had a history of allergy to iodine, no contrast injection 
was performed. Multiple well circumscribed areas of low density 
were found throughout both lobes of the liver (fig. 1A). The 
kidneys were slightly enlarged with suspected cystic lesions. In 
addition, there were well circumscribed cystic areas in the body 
and tail of the pancreas (fig. 1B). At this point, the diagnosis of 
adult polycystic disease was tentatively made. For confirmation, 
ultrasound examination of the abdomen and kidneys was per- 
formed using a 2.25 mHz transducer and a conventional gray 
scale machine. As with CT, multiple round, well defined cystic 
(sonolucent) areas were demonstrated within the liver, kidneys 
and pancreas (fig. 2). A liver cyst puncture performed” with 
ultrasound guidance yielded clear fluid. 


Discussion 


Osathanondh and Potter [3] recently established a 
classification for polycystic kidney disease which in- 
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cludes three types. 

1. Potter type | cystic disease results from hyperplasia 
of the interstitial portions of the collecting systems and 
corresponds to infantile polycystic disease. 

2. Potter type Il cystic disease demonstrates interstitial 
inhibition of ampullary activity on microdissection and 
incorporates several entities — the hypergenetic or dis- 
genetic cystic kidney, the multicystic dysplastic kidney, 
and the unilateral circumscribed multilocular cyst. 

3. Potter type Ill cystic disease involves one or more 
of several abnormalities of development, wherein the 
calyces are often abnormal, the papilla absent, and 
varying numbers of normal and abnormal nephrons and 
tubules are intermixed. Any portion of the nephron or 
tubule may be cystic, with Bowman's space and the 
angle of the loop of Henle most commonly involved. 
Potter type Ill cystic disease corresponds to adult type 
polycystic disease of the kidneys. 

Potter type Ill, or adult polycystic renal disease, is 
generally believed to be a progressive, frequently famil- 
ial, bilateral cystic degeneration which is often associ- 
ated with involvement of the other viscera and hyperten- 
sion as well as intracranial aneurysm. Hatfield and Pfister 
[2] studied 399 patients with pathologically proven mul- 
tiple cysts in both kidneys and found 58 of them also had 
associated cysts of the liver and pancreas, assumed to 
represent adult polycystic disease. The incidence of 
pancreatic cysts in an autopsy series has been estimated 
to be 9% [1] with cysts of the lung and other viscera 
being less common. 

Hepatic, pancreatic, and renal cysts are easily demon- 
strated with computed tomography [4, 5] and ultrasound 
[6]. Pancreatic cysts should be differentiated from pseu- 
docyst, abscess, and necrotic tumor. However, in a 
patient with multiple cysts in the kidneys and liver, these 
differential considerations would be very unlikely. Before 
the advent of CT and ultrasound, hepatic cysts were 
recognized in only about one-third of living patients with 
adult polycystic disease. However, in an autopsy series 
[1], 43% of patients with polycystic kidneys had concom- 
itant liver cysts, and about 53% of those with hepatic 
cysts had polycystic kidneys. Davis [7] in his study of 241 
cases of polycystic liver, demonstrated that in 136 cases 
(56%) the kidneys were also cystic. In another study [8], 
16 patients with adult polycystic disease were studied by 
gray scale ultrasound and in 50% of the cases, liver cysts 
were detected. 

In our patient, the detection of multiple hepatic lesions 
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Fig. 1.—CT scans of liver and pancreas. A, Transverse cut through liver and kidne* showing multiple relatively well circumscribec areas of low 
attenuation value demonstrating multiple cysts (c). B, One or probably two areas of law =tenuation in pancreas (arrows) representing cysts. Again 
multiple cysts in liver are noted. 





Fig. 2.—Smvographic evaluation of liver, pancreas, ard kidney. A, 
Transverse scan 8 cm above umbilicus demonstrating multiple sonolu- 
cent areas wi-wn both lobes of liver. Single sonolucent structure with 
strong thraug -:ransmission is seen below left lobe of liver representing 
cyst (C) withir pancreas. Multiple cysts (arrows) in left kidney. B, Scan 
2.5 cm belew -yphoid, with caudal angulation of transducer to evaluate 
pancreas, Sho wing two adjacent cysts, one in posterior aspect of left lobe 
of liver anc ome (C) in pancreas. C, Longitudinal scan of ‘eft kidney in 
prone posit o?»demonstrating multiple small cysts throughcut entire kid- 
ney (arrow: ). »articularly in region of cortex. Similar findings were ob- 
served on agr side. S = spleen, H = head. 


polycystec disease (Potter type Ill), and an incorrect 
diagnosis >» hepatic metastases in a patient with a 
known n302 asm was avoided. 
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Pseudomass of the Liver Due to Pleural Effusion and Inversion of the Diaphragm 


BARRY T. KATZEN,' WALTER S. CHOI, MICHAEL H. FRIEDMAN, IRA J. GREEN, WILLIAM V. HINDLE, AND 
ALLAN ZELLIS 


Numerous recent reports have shown the remarkable 
ability of CT scanning to demonstrate abnormalities of 
the liver and biliary tree, so that it is now accepted as a 
definitive diagnostic modality. However, CT scanning 
has inherent limitations because it presents images in a 
cross-sectional plane, and gross anatomic alterations 
are occasionally somewhat difficult to analyze without 
other reference planes. Our case demonstrates this fea- 
ture and the need for complementary imaging modali- 
ties, such as arteriography and sagittal plane ultrasound. 


Case Report 


A 35-year-old physicist presented with shortness of breath 
and right chest pain. Chest films demonstrated a moderate- 
sized right pleural effusion (fig. 1). Aspiration revealed adeno- 
carcinoma. A search for primary neoplasm and metastases was 
performed with upper gastrointestinal and small bowel series, 
barium enema, excretory urography, and radionuclide bone 
and liver scans. The liver scan revealed an abnormality in the 
dome of the right lobe of the liver suggesting replacement by 
neoplastic disease (fig. 2A). Computed tomography of the liver 
(fig. 2B) demonstrated a large area of decreased attenuation in 
the right upper quadrant, having the appearance of an intrinsic 
lesion of the right lobe of the liver. Attenuation coefficients 
measured in the range close to water density. 

Visceral arteriography was undertaken to evaluate the appar- 
ent liver mass and search for primary lesion. Selective injection 
of contrast in the common hepatic artery (fig. 2C) demonstrated 
marked downward displacement of the liver so that the right 
lobe lay inferiorly to the left of midline. In addition, the right 
kidney was displaced inferiorly by a downward directed curvilin- 
ear density representing the inverted right hemidiaphragm. 
Because of this confusing constellation of findings, the patient 
underwent ultrasound examination (fig. 2D), which demon- 
strated a large fluid collection on transverse and sagittal sec- 
tions. The diaphragm was clearly shown to be inverted and in 
direct apposition to the superior pole of the right kidney. 
Aspiration of this fluid by thoracentesis resulted in reversal of 
these findings. No other source of tumor was demonstrated. 


Discussion 


Inversion of the left hemidiaphragm by large pleural 
effusion has been documented [1-3]. However, presum- 
ably due to the presence of the liver in the right upper 
quadrant, inversion of the right hemidiaphragm has not 
been previously noted. In a recent report of the value of 
CT of the liver [4], a false positive diagnosis of cyst in the 
dome of the right lobe of the liver was demonstrated 
from a small right pleural effusion. In our patient the 
marked downward displacement of the liver, associated 
with inversion of the diaphragm, suggested intrahepatic 
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Fig. 1.—Chest film demonstrating moderate-sized right pleural effu- 
sion. 


patholocy. Itis not clear why the fluid did not redistribute 
posterio ly in the pleural space in the horizontal posi- 
tions. Perhaps it was trapped by adhesions. Moreover, 
additional fluid may have accumulated in the 1-week 
interval between initial chest radiograph and abdominal 
evaluation. 

The centusion in diagnosis was partly due to cross- 
sectiona imaging, which in the future may be eliminated 
if computer assisted sagittal reconstruction becomes 
more co nmenplace. Until then the interpretation of liver 
CT scars ir the presence of right pleural effusions 
should be made with caution. When an inverted dia- 
phragm s suspected, ultrasound may be helpful. 
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Fig. 2.—A, Radionuclide scan of liver demonstrating somewhat horizontal appearance of dome of right lobe of liver. B, Prone CT scan showing area 
of decreased attenuation in region of right lobe of liver (arrows). C, Arterial phase of selective hepatic arteriogram demonstrating shift of liver and 
duodenum across midline. Note common hepatic artery (black arrow) and gastroduodenal artery (white arrow). D, Sagittal sonograph of abdomen 3 
cm right of midline demonstrating that diaphragm is inverted in direct apposition to superior pole of kidney (arrows). Large sonolucency is compatible 
with pleural effusion above it. 


Cathartic Colitis 


SEUK KY KIM,' RICHARD D. GERLE, AND ACHARD ROZANSKI 


The radiographic findings of cathartic colon [1] have 
been well known since Heilbrun [2] first reported this 
entity in 1943. Despite the characteristic radiographic 
changes seen in this entity, the pathogenesis and pa- 
thology have not been well understood. We have studied 
the pathology of cathartic colon and have correlated the 
pathological changes with the radiographic findings. 


Case Report 


A 67-year-old white female began using laxatives for chronic 
constipation during childhood and progressed to daily use of 
cascara in her teens. 

Following surgery for an anal fissure at age 50, the patient 
developed anal stenosis. She required increasingly larger 
amounts of laxatives, which eventually resulted in liquid stools. 
Prior to admission she complained of mild abdominal gaseous 
distension and distress. Physical examination and laboratory 
findings were normal except for anal stenosis. A barium enema 
(fig. 1) demonstrated shortening of the proximal colon with a 
smooth mucosa and a lack of haustral markings. The terminal 
ileum was also smooth and dilated. The rectosigmoid was not 
remarkable. In addition to inconsistent constrictions in the 
proximal colon, a fixed and persistent stricture was seen at the 
hepatic flexure causing proximal dilation and poor evacuation. 
Since the patient was a known laxative abuser, a radiographic 
diagnosis of cathartic colon was made. However, because of 
the presence of a fixed stricture that had not been described in 
cathartic colon and some similarity of radiologic findings to 
ulcerative colitis, the possibility of cancerous degeneration of 
chronic ulcerative colitis was considered and a right hemicolec- 
tomy was performed. At surgery the ascending colon was 
considerably dilated but the colon was otherwise unremarkable. 
Palpation of the stenotic area revealed some thickening of the 
intestinal wall. 

Gross examination of the surgical specimen of the ascending 
colon (fig. 2A) showed a normal serosal surface. The mucosa 
was atrophic and smooth with punctate, superficial ulcerations. 
Gross appearance of the stenotic area of the colon was similar 
to that of the rest of the colon. 

Microscopy (fig. 2B) showed markedly atrophic mucosa with 
chronic inflammation and paneth cell metaplasia. Healing su- 
perficial ulcerations were noted. The cellular infiltrates were 
predominantly mononuclear cells, but a large number of eosin- 
ophils were also seen, raising the possibility of an allergic 
reaction to cathartics. Examination of the myenteric plexus was 
normal. Microscopic examination of the stenotic area, however, 
revealed markedly thickened muscularis mucosa distorted by 
fibrosis. The fibrosis extended to the submucosa, which was 
infiltrated by fat. Muscularis layers were normal. The stricture 
was therefore due to thickening of the muscularis mucosa and 
submucosal fibrosis. 
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Discussion 
Radiology 


Because aistory of laxative abuse is often not volun- 
teered by = patient, the radiologist may be puzzled by 
the findirzs of a barium enema. The radiographic 
changes o cathartic colon are similar to those of burned- 
out ulcera ive colitis: smooth mucosa, loss of haustra- 
tion, and a general shortening of the colon. However, 
certain feztures may enable the entities to be distin- 
guished ir certain cases. We reviewed the “indings of 
nine case- of cathartic colon and found these to be 
similar to Bose described by Plum et al. [1]. Cathartic 
colon preccminantly involves the right colon, often spar- 
ing the rectesigmoid region. However, it may involve the 
entire colcr and the terminal ileum, the latter having an 
appearanc= of the so-called “backwash ileitis" seen in 
ulcerative colitis. Shortening of ascending colon can be 
marked. ba unlike ulcerative colitis, the shortened seg- 
ments reman remarkedly distensible. Inconstant luminal 
constrictic^ or "pseudo strictures” are seen at fluoros- 
copy and most commonly occur at the heparic flexure. 
True stricure of the colon has not been previously 
reportec. Wen these characteristic findings are seen in 
a patient wth long standing cathartic abuse, the diag- 
nosis of caehartic colon is certain. 


Pathology 


In our e- gerience the pathologic changes associated 
with ca:haric colon are nonspecific. Jones [3] first 
reportec tFe pathologic findings in 1967. He described 
dark browr colonic mucosa with a white reticular streak- 
ing resemk Ing alligator skin; there was excessive sub- 
mucosal fa and atrophy of the muscle layer. Bockus et 
al. [4] showed that certain laxatives cause picmentation 
of coloric rnucosa. In 1968, Smith [5] used the same 
colon spe=™men for microscopic examination of the 
myenteric pExus and described degeneration of neurons 
and axons de postulated that laxatives are neurotoxic 
agents thet eause myenteric damage. 

The secead case of cathartic colon pathology was 
reported by Jrso et al. [6] in 1975. In this case the colon 
was dilatec and the mucosa was atrophic and smooth 
with multi e punctate superficial ulcerations measuring 
2-3 mm. Tackening of muscularis mucosa and submu- 
cosal fibrcsis were noted. 

We revisred the pathologic slides of the case de- 
scribed by Fso et al. [6]. The microscopic findings were 
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similar to those in our case. Findings in both cases 
included smooth atrophic colonic mucosa with multiple 
punctate superficial ulcers, chronic inflammation with 
resultant thickening of muscularis mucosa, and submu- 
cosal fatty infiltration and fibrosis. The main muscular 





Fig. 1.—Barium enema showing smooth mucosa, lack of haustration 
shortening, inconstant constrictions, and smooth terminal ileum. Note 


true stricture with proximal dilation at hepatic flexure (arrow). 


Fig. 2.—A, Surgical specimen of 
ascending colon showing smooth, 
atrophic mucosa with punctate super- 
ficial ulcers (dark spots). Stenotic he- 
patic flexure is in distal-most portion 
of specimen at top. B, Microphoto- 
graph of colon at stenotic area. Mu- 
cosa is atrophic with chronic inflam- 
mation (top). Note thickened muscu- 
laris mucosa (arrows). Submucosal 
fat infiltration, fibrosis, and circular 
muscles are normal. 


layer and myenteric plexus were normal. The degenera- 
tion of neurons described by Smith [5] was not appreci- 
ated in either case. 

Goulston et al. [7] reported that benign strictures seen 
in ulcerative colitis are due to hypertrophy of the mus- 
cularis mucosa. This same pathology was found to be 
the cause of the stricture in our case. All of the patho- 
logic findings of cathartic colon resemble those of 
chronic ulcerative colitis in remission; our pathologists 
were unable to distinguish between these entities in the 
cases reviewed. 


Pathophysiology 


A chronic colitis appears to develop with prolonged 
cathartic use, but the only symptom of colitis is a 
laxative-induced diarrhea. The pathophysiology of ca- 
thartic colon can only be postulated. It is possible that 
direct mucosal irritation by a cathartic for prolonged 
periods may produce a chronic colitis. Burned-out ulcer- 
ative colitis results from years of intermittent exacerba- 
tion of acute colitis, which is clinically apparent. How- 
ever, cathartic colitis, similar both radiologically and 
pathologically to burned-out ulcerative colitis, develops 
without a clinically obvious acute phase. 
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Multinodular Primary Amyloidosis of the Lung: Diagnosis by Needle Biopsy 


JEAN-PAUL BIERNY' 


To date fewer than thirty cases of multinodular primary 
amyloidosis of the lung have been reported in the medi- 
cal literature [1-14]. Only one was diagnosed by needle 
biopsy [9]. An additional case diagnosed promptly by 
lung needle biopsy is reported here. 


Case Report 


R. K., a 65-year-old white male, was hospitalized for surgical 
correction of an inguinal hernia. He was otherwise healthy and 
without any symptoms referable to the lungs. A routine preop- 
erative chest radiograph showed multiple bilateral lung masses 
of soft tissue density ranging in size from 1.5-5.5 cm (fig. 1). 
These masses did not contain any calcification and were sharply 
circumscribed. There were no hilar nodes and the mediastinum 
was normal. A percutaneous lung needle biopsy of one of the 
lung nodules was performed uneventfully as an outpatient 
procedure. The biopsy material had a waxy consistency, and 
microscopic evaluation showed typical features of amyloidosis 
(fig. 2A) including some bony trabeculae (fig. 2B). Additional 
laboratory investigation was undertaken to rule out multiple 
myeloma or another underlying cause. These investigations, 
including marrow biopsy and serum protein electrophoresis 
were normal. 


Discussion 


Nodular pulmonary amyloidosis is rare. It can present 
as a single mass or as multiple nodules varying in size 
from a few mm to several cm, sometimes containing 
calcifications, bony trabeculae [8], or cavitation. The 


Fig. 1.—Chest radiography showing multiple soft tissue masses of 
various sizes in both lung fields. 
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nodules usually have no distinguishing feature other 
than occurring in asymptomatic patients. The differential 
diagnosis most prominently includes metastases, gran- 
ulomas, and less common entities such as alveolar cell 
carcinoma, hamartomas, lymphoma, periarteritis no- 
dosa, and multiple septic emboli. 

The nodules in this otherwise asymptomatic patient 
were initially suspected to represent metastases from an 
unknown primary carcinoma. Investigation of such an 
occult entity might have been expensive, lengthy, and 
somewhat uncomfortable for the patient. Usual tests 
include sputum cytology, liver scan, thyroid scan, excre- 
tory urography, an upper gastrointestinal series, and 
barium enema. Instead, it was elected to confirm the 
diagnosis of metastatic cancer by lung needle biopsy 
and, based on the microscopic appearance, direct and 
shorten the search for the primary carcinoma. 













Fig. 2.—Histologic section. A, Amyloid material, lymphocytes, and 
plasma cells are shown. All are characteristic of amyloidosis. B, Amyloid 
material with bony trabeculae (arrows ). 
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Lung needle biopsy was performed with a modified 18 
gauge Franseen needle [15], which obtains a good core 
of tissue for histologic examination, rather than a smear 
of aspirated cells for cytologic study. The technique has 
been described by McCartney et al. [16], and includes a 
guiding Jelco sleeve, constant suction, and injection of 
a coagulated blood "patch" through the sleeve as it is 
withdrawn at the end of the procedure. This technique is 
comfortable and safe enough to be performed routinely 
on an outpatient basis (W. Boyd, personal communica- 
tion) as are other lung needle biopsy techniques [17]. 

The pathologist identified amyloidosis on the speci- 
men without difficulty, and the diagnosis was unequivo- 
cal enough to assume the other lung nodules repre- 
sented the same process. The diagnosis singularly ex- 
pedited the patient’s workup, eliminating further search 
for a primary carcinoma and limiting testing to exclude 
major diseases associated with amyloidosis, mainly mul- 
tiple myeloma. The patient's condition is unchanged 1 
year after the procedure. 
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Editor's note: 

The feature of this case report that attracted my attention is 
the directness with which a very uncommon situation was pre- 
cisely identified and with minimal inconvenience to the patient. 
Such directness is the purpose for constructing algorithms for 
diagnostic workup of various common clinical problems. It 
provides a solid basis for effective cost containment, an ob- 
jective that commands attention from all of us in medicine. 
Where radiologic methods are involved, such directness can 
only be achieved when the radiologist actively participates in 
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the selectibn«of procedures. This is not the case in many prac- 
tices todar. F cwever, the radiologist must have more than just 
technica! abiaty. He must be a clinician, knowledgeable of the 
yield and costs of alternative procedures as well as the thera- 
peutic poten ia! of the entities with which he may be dealing. 
As the reeder. would you take exception to the expeditious 
workup descided here? If so, please respond through the 
Letters sectim. 


MMF 


Abdominal Twiddler’s Syndrome 


BRUCE A. RODAN,' JAMES E. LOWE,? AND JAMES T. T. CHEN' 


Since inception of permanent cardiac pacing, the litera- 
ture has flourished with reports of complications. One 
such entity is the pacemaker twiddlers syndrome, 
named when Bayliss et al. [1] described a patient who 
dislocated a transvenous electrode by unconscious or 
habitual "twiddling" of the impulse generator. Other 
reported cases [2-5] pertain to transvenous electrodes 
with a subpectoral impulse generator. We describe a 
lead fracture of a transmediastinal epicardial pacemaker 
secondary to twiddling. 


Case Report 


In March 1974 a 73-year-old woman presenting with an 
episode of syncope was found to be in complete heart block, 
and a transmediastinal epicardial pacemaker was implanted 
(figs. 1A and 2A). The patient did well until she was admitted to 
Duke University Medical Center with congestive heart failure in 
July 1977, after she sensed a “pinching feeling over the box" 
with radiation to the chest. 

At surgery the old pulse generator was found rotated 180°, 
although the twisted pacing wires were intact (fig. 2B). A new 
impulse generator was implanted and the patient recovered 
uneventfully. 

For the next 6 months the patient was relatively asymptomatic 
until she experienced an episode of lightheadedness followed 
by temporary loss of consciousness. In the emergency room 
she had episodes of complete heart block alternating with 
periods when her pacemaker appeared to function normally. 
She complained of intermittent nagging pains in the left upper 
quadrant since insertion of the new impulse generator. Physical 
examination revealed an obese female with an intermittently 
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slow heart rate. The electrocardiogram recorded periodic failure 
of the pacemaker to capture the ventricle. Chest and abdominal 
radiographs revealed marked stretching and coiling of both 
pacer wires as they exited the battery pack (figs. 1B and 2C). 

While lying on her left side in the Radiology Department, the 
patient suffered a syncopal episode associated with pacemaker 
failure. Pressure to the impulse generator reproduced the fail- 
ure and resulted in intermittent third degree heart block and 
presyncope. After the patient was rolled supine the pacemaker 
functioned appropriately. 

The patient received a temporary transvenous pacemaker in 
the Coronarv Care Unit and the following day she was taken to 
the operating room for generator and electrode testing. The 
electrode leads were found to be twisted 19 times; the insulation 
of one lead was fractured and the wire partially broken. This 
wire was capped and the intact wire was connected to a 
Medtronic 5973 unipolar impulse generator. Good thresholds 
were attained. The generator was securely fastened to the 
pacemaker pocket to prevent further twiddling. The patient's 
recovery was unremarkable. 


Discussion 


Plain film radiography is a valuable tool in the evalua- 
tion of cardiac pacemakers. The gamut of detectable 
complications has recently been described by Sorkin et 
al. [2]. In our case the radiographic findings were con- 
firmed at surgical exploration. Tension resulting from 
the twisted leads eventually caused a disruption of the 
insulation over the electrode. Radiographs taken in July 
1977 (fig. 2B) demonstrated the twisting, but the signifi- 
cance was not appreciated. 


"xd 


A 





Fig. 1.—Posteroanterior chest radiographs. A, Shortly after implantation of transmediastinal pacemaker. Note normal curve of pacemaker wires and 
electrodes (accompanied by line drawing). B, 4 years later after patient developed symptoms of pacemaker malfunction. Ncte stretched wires, absence 


of previous curve, and electrodes closer together. 
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Fig. 2.—Abdominal films. A, Film 1 year after initial implant shows normal relationsaip b- tween wires and impulse generator. B, Film 2 years later 
shows rotation of impulse generator 180° and that wires close to generator are twisted. C 5 months after implantation of new impulse generator, 


additional twisting is evident. 


The mechanism of pacemaker twiddlers syndrome 
has been well described. Impulse generator rotation can 
occur spontaneously or as a result of patient manipula- 
tion [1-4]. Abdominal discomfort reported by our patient 
may have induced her to manipulate the impulse gener- 
ator. We hypothesize that the broken insulation caused 
intermittent short circuiting of the pacemaker impulses 
by grounding them to the abdominal soft tissues. The 
history suggests that this occurred for 6 months prior to 
detection. 

Previously described cases of pacemaker twiddler's 
syndrome pertain almost exclusively to transvenous 
electrode dislodgment. To our knowledge, this is the 
first report in the radiologic literature of "abdominal 
twiddler's syndrome" associated with a transmediastinal 
epicardial pacemaker. 
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Computed Tomography of Circumcaval Ureter 


WARREN B. GEFTER,' PETER H. ARGER,' CHARLES B. MULHERN,’ HOWARD M. POLLACK.' 
AND ALLAN J. WEIN? 


Circumcaval ureter is an uncommon anomaly in which 
the proximal right ureter courses medially behind and 
then anteriorly around the inferior vena cava so as to 
partially encircle it. Varying degrees of ureteral obstruc- 
tion result, at times requiring surgical correction [1, 2]. 
Diagnosis is usually aided by intravenous urography and 
further supported by retrograde ureteropyelography. 
Confirmation of the circumcaval position of the ureter 
requires techniques that simultaneously delineate both 
the ureter and the vena cava. Inferior venacavography 
combined with ureteral catheterization is usually em- 
ployed [3]. 

Computed tomography (CT) has enabled us to dem- 
onstrate a circumcaval ureter. In many cases this simple 
noninvasive technique may eliminate the need for the 
more invasive methods formerly used. 


Case Report 


A 19-year-old black male admitted to the Hospital of the 
University of Pennsylvania with abdominal pain had no history 
of urinary tract infections, flank pain, or hematuria. Intravenous 
urography suggested a circumcaval ureter (fig. 1). Ultrasound 
of the right kidney confirmed hydronephrosis and proximal 
hydroureter, but the point of obstruction was not identified. The 
distal ureter was obscured by bowel gas. CT was done to 
confirm the presence of a circumcaval ureter using an EMI CT 
5005 body scanner with 18 sec scan time. An intravenous 
infusion of 300 ml meglumine iothalamate (Conray 30) was used 
for contrast enhancement. Serial scans of selected sections 
demonstrated the progressive opacification of the proximal 
dilated ureter and then the retrocaval portion of the ureter. 
When the contrast material reached the retrocaval portion, 
lower abdominal compression was applied to distend and dem- 
onstrate the distal ureter (fig. 2). Surgical correction was sub- 
sequently accomplished. 


Discussion 


Circumcaval ureter, one of several forms of retrocaval 
ureter, results from anomalous development of the infe- 
rior vena cava. The infrarenal portion of the vena cava 
normally develops from the dorsally located supracardi- 
nal vein. Infrequently the subcardinal vein, lying ventral 
to the ureter, persists as the major portion of the vena 
cava. When this occurs, the ureter passes behind and 
around the medial aspect of the inferior vena cava as it 
courses to the bladder [1, 2]. 

This anomaly occurs in about one in 1,000 persons 
with a 2.8:1 male/female ratio [1, 3]. While it may be 
discovered as an incidental radiographic or autopsy 
finding, the abnormality usually leads to symptoms re- 
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lated to ureteral obstruction, including flank pain, recur- 
rent infection, renal calculi, and hematuria [1-5]. Be- 
cause hydronephrosis develops gradually, circumcaval 
ureter usually is not manifested before the third or fourth 
decade, although it has been found at all ages [3-6]. 

Possible causes of the ureteral obstruction include 
compression by the inferior vena cava, kinking of the 
ureter just proximal to the retrocaval segment, crossing 
gonadal or lumbar veins, and stricture or encasement by 
a localized fibrosis of the retrocaval segment [4, 5]. 
Significant ureteral obstruction requires surgical correc- 
tion. Treatment includes division. transposition, and 
reanastomosis, with resection of the retrocaval segment 
if stenotic or redundant. Asymptomatic patients or those 
with minimal caliectasis may not need surgery but should 
be followed closely [1, 3, 5, 6]. 

Intravenous urography in circumcaval ureter reveals a 
characteristic medial deviation of the upper third of the 
ureter, which hooks sharply toward the pedicle of the 
third or fourth lumbar vertebra, producing a "reverse J” 
configuration (fig. 1). Although several cases without 
obstruction have been reported, varying degrees of hy- 
dronephrosis are usually present [7]. The retrocaval 
segment and the distal ureter frequently are not opaci- 
fied. The latter may be demonstrated by retrograde 





Fig. 1.—30-min follow-up film from intravenous urogram showing 
dilated proximal ureter and ureteral segment of near normal diameter 
with "reverse J” configuration (arrow). 
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Fig. 2. — CT scans in region of "reverse J” ureteral deformity. A, Dilated, nonopacified 5roximal ureteral segment (white arrow); note relationship to 
inferior vena cava (black arrow). B, Delayed scan at same level demonstrating opacificatior of dilated ureteral segment (white arrow) C, Further 
delayed scan at same level using lower abdominal compression. Note opacification of undilated "reverse J" segment right of inferior vena cava (white 
arrow) and portion of opacified distal ureter medial to vena cava (black arrow) confirming circ. mcaval course of ureter. 


ureteropyelography, which reveals an "italic S" or sickle- 
shaped ureter [2-6]. 

In order to confirm the diagnosis preoperatively, a 
number of techniques have been used to simultaneously 
display the courses of the ureter and inferior vena cava. 
These have included inferior venacavography in con- 
junction with either ureteral catheterization, retrograde 
ureteropyelography, or infusion pyelography. Stereo- 
scopic views obtained with catheters in both the ureter 
and vena cava have also been used [1-5]. 

Because CT performed with intravenous contrast ma- 
terial normally visualizes both the vena cava and the 
ureters, this simple technique could document a sus- 
pected circumcaval ureter, as well as exclude other 
causes of ureteral displacement. In our case, closely 
spaced transverse sections through the retrocaval por- 
tion in a craniocaudad direction showed successive 
portions of the ureter and demonstrated unequivocal 
evidence of its circumcaval position (fig. 2). 

An abdominal compression band was used to better 
distend the retrocaval portion of the ureter. In cases with 
higher degrees of obstruction, it may be difficult to 
visualize the distal ureter using intravenously adminis- 
tered contrast, and CT with a ureteral catheter would be 
required. CT is expected to nearly eliminate the need for 


venacavcgraphy and catheterization procedures to dem- 
onstrate his 3nomaly, and it may become the method of 
choice ir all cases where information about anteropos- 
terior relatior ships of the ureter is desired. 
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Periosteal Chondromas of the Anterior Tibial Tubercle: Two Cases 


SANDRA G. KIRCHNER,' HELENE PAVLOV,? RICHARD M. HELLER,’ AND JEREMY J. KAYE! 


Periosteal, or juxtacortical, chondromas are relatively 
uncommon benign cartilaginous neoplasms usually seen 
in young adults. We present two cases of this unusual 
tumor, both of which had a similar appearance in an 
atypical location. 


Case Reports 
Case 1 


E. G., an 8-year-old boy, noted a painless lump below the left 
knee 2 months before admission to the Hospital for Special 
Surgery. The mass did not interfere with his normal activities, 
and he seemed otherwise in excellent health. Physical exami- 
nation revealed a 5 cm firm, nonmovable mass in the area of the 
left anterior tibial tubercle. The mass was only slightly tender to 
persistent palpation; the overlying skin was slightly erythema- 
tous without local heat. The affected knee had full range of 
motion and there was no vascular or neurologic deficit. 

Laboratory examinations, chest radiography, and excretory 
urography were normal. Radiography of the left knee (figs. 1A 
and 1B) revealed a partially calcified and ossified soft-tissue 
mass in the region of the anterior tibial tubercle. Minimal 
erosive defects of the underlying cortex were present. Exci- 
sional biopsy was performed. The pathologic specimen (fig. 1C) 
revealed a partially calcified and ossified soft-tissue mass. 
Microscopic examination of the specimen resulted in the diag- 
nosis of periosteal or juxtacortical chondroma. Follow-up ex- 
aminations of this patient have revealed no clinical or radio- 
graphic evidence of recurrence. 


Case 2 


T. D., a 6-year-old boy, had a mass on the left leg just below 
the knee noted 4 months before admission to Vanderbilt Univer- 
sity Hospital. The mass was reported to have increased in size 
over this 4 month period, and the child had complained of pain 
for the preceding 2 weeks. Physical examination revealed a 2 
cm firm, nonmobile mass in the region of the left tibial tubercle. 
There was no evidence of inflammation in the area, and the 
neurologic and vascular examinations were normal. 

Laboratory examinations were within normal limits. Radiog- 
raphy of the left knee (fig. 2) revealed a partially calcified mass 
in the soft tissues anterior to the proximal tibia. The underlying 
tibia appeared relatively normal. Biopsy of the lesion was 
performed, and the pathologic diagnosis was periosteal chon- 
droma. The patient is now asymptomatic, but the lesion contin- 
ues to grow and excision is planned. 


Discussion 


Periosteal chondromas were initially clearly recog- 
nized as entities separate from osteochondromas and 
enchondromas by Lichtenstein and Hall [1] in 1952. In 
1956, Jaffe [2] described nine additional patients with 
this lesion, and proposed the name juxtacortical chon- 
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droma. From these and subsequent reports [3-8], a 
characteristic pattern for this lesion has emerged. 

The periosteal or juxtacortical chondroma is most 
commonly seen in children and young adults, occurring 
in the tubular bones of the hands and feet. It is also 
found fairly frequently in the long bones of the extremi- 
ties. The initial complaint is most often that of a localized 
swelling, which may gradually increase in size even after 
puberty. When pain is present, it is usually described as 
dull and aching, and the tumor may be tender to palpa- 
tion. 

Periosteal chondromas have characteristic radio- 
graphic features: (1) a localized soft-tissue mass, which 
may contain cartilaginous calcifications or ossification; 
and (2) erosion of the underlying cortex with subjacent 
sclerosis. On occasion, a delicate shell of periosteal new 
bone formation may be seen to outline the soft-tissue 
tumor. 

Pathologically, the tumor has a microscopic appear- 
ance similar to that of an enchondroma; there may be 
more cellularity in the lobules of hyaline cartilage. Sub- 
jacent cortical sclerosis may be evident on excisional 
biopsies. Successful treatment is usually obtained by en 
bloc excision or by excision with curettement of the 
underlying bone. 

The differential diagnosis of periosteal chondroma 
includes other tumors of periosteal origin, osteochon- 
droma, fibrous cortical defect, cortical desmoid, chon- 
drosarcomas, osteosarcomas, and synovial sarcomas. It 
must be kept in mind that periosteal chondroma may 
have atypical radiographic features, including the ab- 
sence of calcification within the cartilaginous mass and 
minimal or absent erosion of the adjacent cortex. There 
may be localized areas of destruction within the under- 
lying bone. 

The two cases presented here are unusual in several 
respects. They occurred in an unusual location, the 
anterior tibial tubercle. Indeed, this location was of some 
concern to the surgeons caring for these patients be- 
cause of the possible effects of total excision on subse- 
quent growth in this area. The radiographic features of 
cortical saucerization and sclerosis were minimal in 
these patients. Additionally, the radiographs of the sec- 
ond patient actually demonstrated a well demarcated 
destructive area in the underlying cortex. 

Atypical radiographic features of periosteal chondro- 
mas have been previously described by Meyer [9], Mer- 
lino and Nixon [10], and Cooke and Pearce [11]. Cases 
described by these authors were all similar in that no 
changes were observed in the underlying bone. 
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Fig. 1.—Frontal (A) and lateral (B) projections of proximal left tibia reveal large, pocrly marginated mass projecting anteriorly from area cf tibial 
tubercle with multiple dense calcifications within mass and bulging of soft tissues anterio to it. Adjacent anterior aspect of tibia is slightly irregular. C. 
Biopsy specimen showing cartilaginous mass surrounded by fibrous tissue on one side and by bone on other. Note irregular trabecular pattern of 
underlying bone. 








Fig. 2. —Frontal (A) anc lateral (B) 
projections of proximal left tibia re- 
vealing soft-tissue mass i^ area of an- 
terior tibial tubercle. Mass contains 
multiple cartilaginous calcifications. 
Small radiolucency is present ir ante- 
rior cortex of tibia at lower margin of 
the lesion. Little underlying cortical 
erosion or new bone formaton is 
present. 


REFERENCES mor of cartilage. Bull Hosp Joint Dis 26:93-101, 1965 
7. Nosan:huk JS, Kaufer H: Recurrent periosteal chondroma. 

. Lichtenstein L, Hall JE: Periosteal chondroma. A distinctive Report cf two cases and a review of the literature. J Bone 

benign cartilage tumor. J Bone Joint Surg [Am] 34:691- Joint Surg Am] 51:375-380, 1969 

697, 1952 8. Rockwell MA, Saiter ET, Enneking WF: Periosteal chon- 
. Jaffe HL: Juxtacortical chondroma. Bull Hosp Joint Dis droma J Bone Joint Surg [Am] 54:102-108, 1972 

17 :20-29, 1956 9. Meyer R: Juxtacortical chondroma. Br J Radiol 31 106-107, 
. Feinberg SB, Wilber MC: Periosteal chondroma. A report of 1958 

two cases. Radiology 66:383-386, 1956 10. Merlin» &F, Nixon JE: Periosteal chondroma. Report of an 
. Alcott DL, Dubansky M: Periosteal chondroma. A report of atypicel case and review of the literature. Am J Surg 

a case. Am J Clin Pathol 26:294-295, 1956 107 : 773-776, 1964 
. Cary GR: Juxtacortical chondroma. J Bone Joint Surg [Am] 11. Cooke GM, Pearce JG: Periosteal chondroma. Report of 


47 : 1405-1407, 1965 
. Jacobson SA: Epichondroma. A supraosseous benign tu- 


two cases with atypical radiologic features. J Can Assoc 
Radiol 27 :301-303, 1976 


Intraarterial Nitroprusside Treatment for Ergotism 


JAMES W. HUSTED,’ ERNEST J. RING,? AND LEONARD F. HIRSH? 


Peripheral ischemia and gangrene are well known com- 
plications of ergotamine tartrate. This may be due to 
either overdosage or individual hypersensitivity to nor- 
mally tolerated doses [1]. Because of characteristic an- 
giographic features, angiography may be the first clue to 
the proper diagnosis in these patients. Withdrawal of the 
ergotamine will eventually reverse the spasm [2]. How- 
ever, if a limb is in a pregangrenous state, more aggres- 
Sive measures are necessary. Therapy has been quite 
varied and unpredictable. 

Recently, O'Dell et al. [3] reported a case of ergot- 
amine spasm successfully treated by infusion of nitro- 
prusside. We have had similar success with intraarterial 
nitroprusside in a patient with a pregangrenous foot. 


Case Report 


A 37-year-old female had sudden onset of a severe left frontal 
headache 2 months before admission. Angiography revealed 
two left intracavernous aneurysms. In the month preceding 
admission, the patient used 18 tablets and three suppositories 
of Cafergot for headache, a total of 24 mg of ergotamine 
tartrate. On admission, the remainder of her medical history 
was not relevant to the clinical problem. The general physical 
and neurologic examinations were negative, with good femoral 
and distal pulses bilaterally. 

The day after admission, a left carotid Selverstone clamp was 
placed to treat the intracavernous carotid aneurysms. Partial 
closure of the clamp was performed 3 days later. That day, the 
patient complained of pain in both legs. The femoral pulses 
were markedly diminished bilaterally with absent peripheral 
pulses and a cool, cyanotic right foot. 

During the first 4 days after admission, the patient received 
11 Cafergot suppositories, a total of 22 mg of ergotamine 
tartrate, for left frontal headache. No more than three supposi- 
tories were used in any one day. During this time, she also 
received intermittent diazepam, propoxyphene hydrochloride, 
aspirin, and oxycodone hydrochloride. Because of apparent 
lower limb ischemia, arteriography was performed. Procedure 
via the axillary route demonstrated severe spasm of both exter- 
nal iliac, femoral, and peripheral arteries (fig. 1A). 

Despite a continuous epidural block with local anesthetic, 
intravenous low molecular weight dextran, and intravenous 
hydrocortisone, the right foot continued to be cold and painful. 
A line of ischemic demarcation appeared in the right mid-calf. A 
catheter was placed in the distal abdominal aorta; repeat pelvic 
angiography revealed no significant change. Twenty-four hours 
after the first signs of ischemia, a continuous infusion of sodium 
nitroprusside was begun through this catheter. Treatment was 
begun at 18 ug/min and increased to 84 «g/min. At this level of 
infusion, there was little change in the patient's normal systolic 
blood pressure of 80 mm Hg, as monitored by a radial arterial 
catheter. 
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One hour after the beginning of intraarterial nitroprusside, 
the right foot felt slightly warmer but was still painful. The 
infusion was continued for about 14 hr before it was tapered 
and changed to intravenous nitroprusside which was main- 
tained at 36 «g/min for 24 hr longer. Repeat angiography prior 
to intravenous therapy (fig. 18) revealed disappearance of the 
arterial spasm on the right. At this time, the right posterior tibial 
pulse was palpable and the right foot was warm and pink. 
Although the left leg was asymptomatic, there was little angio- 
graphic improvement of the peripheral vessels. Pulses returned 
to the left foot before completion of the intravenous infusion. 

The patient then developed deep venous thrombophlebitis of 
the right calf, confirmed by phlebography and treated by hepar- 
inization. Completion of closure of the Selverstone clamp was 
carried out. The patient was discharged on sodium warfarin 
after healing of her surgical wound and resolution of the acute 
thrombophlebitis. At follow-up 3 months later she had devel- 
oped right foot drop due to an ischemic peroneal nerve palsy, 
as well as causalgialike pain in the right foot. Fortunately, her 
headache had disappeared. 


Discussion 


Ergotamine produces both direct peripheral vasocon- 
striction and alpha-adrenergic blockade [4]. The recom- 
mended safe maximal dosage is six tablets (6 mg) or two 
suppositories (4 mg) per attack. Total weekly dosage 
should not exceed 10 mg [5]. The excellent absorption 
of the drug through the rectal mucosa and the ease of 
administration increase the danger of intoxication from 
the use of rectal suppositories. Increased sensitivity to 
ergot alkaloids may be present in septic states and 
impaired liver function [6, 7]. Ergotism may occur as a 
result of chronic ingestion of therapeutic dosages of 
ergotamine, as a result of acute ingestion of small 
amounts of ergot drugs in individuals hypersensitive to 
them, or, as in our patient, due to overdosage [1]. 

The treatment of ergotamine-induced vasospasm has 
been controversial. Sympathetic and epidural blockades 
have been advocated. However, it is not surprising that 
these therapies have failed, since ergotamine acts di- 
rectly on smooth muscle and not through neural path- 
ways. Direct vasodilators provide a more logical treat- 
ment approach. However, systemic niacin, tolazoline, 
papaverine hydrochloride, and hydralazine have all had 
limited success. 

Several recent articles [3, 4, 8] indicate the benefits of 
systemic nitroprusside infusion in conjunction with other 
therapies in the treatment of ergotamine poisoning. 
Sodium nitroprusside, a potent, direct-acting vasodila- 
tor, seems well suited for treatment of this condition. It 
can be precisely titrated to avoid hypotension because 
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Fig. 1. —A, Original angiogram demonstrating bilateral spasm of external iliac, conmcn and superficial femoral, and popliteal arteries. 
Collateral circulation also visible. B, Film after 14 hr of nitroprusside infusion above aortic bifurcation showing marked improvement of 
vessels on right. Spasm in left external iliac, superficial femoral, and peripheral artemeswith collateral circulation persists. Right posterior 
tibial pulse was normal at this time. 
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of its rapid onset and cessation of action. In addition, 
tachyphylaxis has not been reported [4, 8, 9]. 

During treatment with nitroprusside, precise blood 
pressure monitoring and control, preferably with an 
arterial catheter, are strongly recommended. These tech- 
niques were essential in this case, because undesired 
hypotension could have easily produced cerebral is- 
chemia distal to the partially closed carotid artery. In 
addition, in this patient intraarterial delivery was chosen 
for more selective action on the affected leg. The subse- 
quent intravenous infusion was to prevent reactive vaso- 
spasm after withdrawal of the vasodilator, which al- 
though rare has been reported [8]. Despite infusion 
above the aortic bifurcation and into angiographically 
similar iliac vessels, the initial effects were much more 
dramatic in the ischemic leg, an unexplained but quite 
beneficial effect. 

The injection factors for both pre- and posttherapy 
angiography were identical, using a total of less than 200 
ml of contrast material for multiple injections during 
each study. There were no obvious effects of the contrast 
agent on the circulation in the limbs during or after the 
procedures. 

The angiographic findings of arterial spasm and collat- 
eral circulation are usually bilaterally symmetric with 
areas of severe narrowing. These may be quite extensive, 
becoming more severe distally, or may be quite local- 
ized. In the lower extremities, which are most commonly 
affected, the spasm is usually in the superficial femoral 
arteries, although it may be in the iliac arteries. Throm- 
bosis is a rare complication. Carotid [10], axillary [6], 
renal [11], and coronary [12] arteries may rarely be 
involved. 

In 1936, Yater and Cahill [13] reported the first angio- 
gram of bilateral gangrene of the feet due to administra- 
tion of ergotamine tartrate. They described peripheral 
arterial occlusion with collaterals. No arterial spasm was 
demonstrated; however, angiography was done almost 6 
weeks after the ergot was discontinued. 


CASE REPORTS 


Although experience is very limited, our observations 
support those of O'Dell et al. [3] and Carliner et al. [4] 
that closely monitored intraarterial or intravenous infu- 
sion of nitroprusside may be an effective treatment of 
ergctamine-induced peripheral ischemia. 
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Ulnar Artery Aneurysms: Angiographic Considerations in Two Cases 


ROBERT F. LATSHAW' AND WILLIAM 3. WEIDNER' 


Most ulnar artery aneurysms in the hand and wrist result 
from trauma [1, 2]. They are often associated with 
occupational trauma [3-5], particularly workers who re- 
peatedly hammer or push fixed objects with their palms. 
The aneurysms are usually located in the distal ulnar 
artery at the level of the carpal hamate bone [1, 3, 4, 6]. 
Diagnostic arteriography of the hand and wrist is some- 
times technically difficult and requires the use of phar- 
macologic agents or nerve blockade. 


Case Reports 


Case 1 


A 29-year-old white male was admitted to Hershey Medical 
Center complaining of a cool sensation and numbness in the 
middle, ring, and little fingers of his right hand. A right-handed 
auto mechanic, he daily used air impact wrenches at work. He 
had no history of cardiac problems, diabetes, or arteriosclero- 


sis. Exanrii7a ion revealed slight cyanosis and decreased tem- 
perature-c palpation in the right middle, ring, and little fingers. 
All uppe: ext emity pulses were normal and bilaterally symmet- 
ric and lebaratory findings were within normal limits. 

Arteriog-aphy on the fifth hospital day demonstrated normal 
subclavien, exillary, and brachial arteries in neutral and ab- 
ducted am positions. After intraarterial Priscoline, hand and 
wrist arteriography demonstrated an ulnar artery aneurysm at 
the level o: the carpal hamate bone (fig. 1). 


Case 2 


An 18-year-old white male was admitted to Hershey Medical 
Center wth pain in the hypothenar region of his left hand and 
subsequent pain and cyanosis of the left little finger. He had 
locked hsmse f inside a walk-in freezer at work and had repeat- 
edly struck the exit door with the hypothenar eminence of his 
left hand tc arouse attention of fellow workers. 

Angiocrapry on admission demonstrated severe vasospasm. 
Repeat a-teriography after local blocks of the radial and ulnar 





Fig. 1.—Case 1, Subtraction angiograms. A, Arterial phase showing ulnarartery aneurysm (arrow) at level of hamate bone. 
Superficial palmar arch is incomplete; radial artery contributes to arterial blocd supply to ulnar aspect of index finger and radial 
aspect of middle finger. B, Later film showing multiple occlusions (arrows) c^ proper digital arteries to middle, ring, and little 


fingers. 
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Fig. 2.—Case 2. Subtraction film of arterial phase showing 
complete occlusion of ulnar artery at level of hamate bone 
from thrombosed ulnar artery aneurysm (arrow). Note diffuse 
vasospasm involving superficial palmar arch and its branches. 


nerves at the elbow demonstrated improved distal perfusion 
and complete ulnar artery occlusion at the level of the carpal 
hamate bone (fig. 2). A thrombosed ulnar artery aneurysm was 
resected at surgery. 


Discussion 


True ulnar aneurysms usually follow blunt nonpene- 
trating trauma; false ulnar artery aneurysms more com- 
monly result from direct penetrating arterial injuries. 
Ulnar artery aneurysms resulting from occupational 
trauma most often occur in the dominant hand of manual 
laborers whose work involves repetitive use of the hand 
to strike, push, or turn fixed objects. Conn et al. [3] 
reported that ulnar artery aneurysms may also occur as 
part of the hypothenar hammer syndrome, a posttrau- 
matic digital ischemia following repetitive nonpenetrat- 
ing trauma. Trauma can result in aneurysm formation, 
arterial spasm, occlusion, or any combination of these 
[3]. Most aneurysms of the hand and wrist involve the 
ulnar artery at the carpal hamate bone level in the 
hypothenar eminence. It is postulated that with trauma 
the ulnar artery is hammered against the hook of the 
hamate bone, which acts as an anvil. 

Arteriography is presently the most accurate method 
for diagnosing and locating ulnar artery aneurysms, and 
it is valuable in evaluating associated arterial spasm and 
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Fig. 3.— Diagram of arterial blood supply to hand and wrist 
demonstrating classic normal arterial distribution. Note espe- 
cially relation of ulnar artery to hook of the hamate; most 
ulnar artery aneurysms occur here. 


occlusion. Arteriography may help exclude other etiolo- 
gies of ischemia of the hand, such as thoracic outlet 
syndrome, arteriosclerosis, or thromboangiitis obliter- 
ans. An understanding of the arterial supply to the hand 
and wrist is necessary in performing and interpreting 
upper extremity arteriography. Figure 3 illustrates the 
classic normal arterial pattern with respect to underlying 
carpal bones; however, variations are common. 
Coleman and Anson [7] studied 650 gross anatomic 
hand dissections and classified the findings into sub- 
groups of complete and incomplete superficial palmar 
arches. To summarize their findings, the arterial blood 
supply to the hand is primarily from the ulnar and radial 
arteries, with about 1096 of individuals having a persist- 
ent median artery. The ulnar artery is usually the major 
artery to the hand. It divides into a deep and superficial 
branch in Guyon's canal, and is bounded ventrally by the 
volar carpal ligament and laterally by the hook of the 
hamate and pisiform bones. The superficial branch con- 
tinues "unprotected" 1-2 cm further before turning be- 
low the palmar aponeurosis. In this short segment, the 
artery is covered only by several fibers of the palmaris 
brevis muscle, subcutaneous tissue, and skin. This large 
superficial branch terminates in the superficial palmar 
arch, completed in 7996 of individuals by a smaller 
superficial branch of the radial artery [7]. The common 
volar digital arteries arise from the superficial arch and 
transmit the principal blood supply to the fingers [4]. 
They anastomose with the volar metacarpal arteries, 
which are branches of the deep palmar arch. At the 
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interdigital webs, the common volar digital arteries di- 
vide into the proper digital arteries, which supply the 
little, ring, and middle fingers and the ulnar side of the 
index finger. The radial artery terminates in the deep 
palmar arch and anastomoses with a smaller branch of 
the ulnar artery. This arch is complete in about 97% [7] 
and gives rise tc the digital artery to the radial side of the 
index finger and to the major artery of the thumb. 
Diagnostic angiography of the hand and wrist is diffi- 
cult and is not always achieved without pharmacoan- 
giography or nerve block. Brachial arteriography has 
been the recommended approach [8]. However, brachial 
arteriography limits positioning, and arterial spasm may 
be a significant problem. Currently, arteriography is 
usually performed from a transfemoral approach using 
Seldinger technique. This method permits examination 
of the proximal arteries of the upper extremity. At Her- 
shey Medical Center, a 100 cm no. 5 French polyethylene 
end-hole catheter is advanced into the midportion of the 
brachial artery for angiography of the hand. Diatrizoate 
meglumine 6096 (Squibb) is injected at 5-7 ml/sec for a 
total volume of 20-25 ml. A fluoroscopically monitored 
test injection of contrast determines when filming starts. 
Ten to twelve films are exposed at a rate of one film per 
second. Occasionally, small vessel filling in the hand is 
not optimal, and pharmacoangiography may be useful. 
Reported drugs used include Priscoline [9, 10] and 
phentolamine [9] (Ciba Pharmaceutical Co.) and brady- 
kinin [11]. Whenpharmacoangiography fails, local nerve 
block or stellate ganglion block can be used, although 


they are tme consuming (nerve block may delay arteri- 
ograpay zx long as 30 min). Subtraction tecanique and 
magnricaicn views are also important in improving 
small "ess detail in angiography of the hand. 
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A Transparent Head Support for Magnification Cerebral Angiography 


L. D. CROMWELL' AND W. E. MOORE! 


The increased use and popularity of magnification neu- 
roangiography has provided an opportunity for minor 
equipment revision. The traditional headboard on most 
angiotables is usually not much wider than the width of 
the patient's head. Historically, this was for ease in 
placing the patient's head next to the lateral changer. 
Because magnification radiography uses an air gap be- 
tween the patient's head and the film changer, some 
restrictions on headboard size and design are elimi- 
nated. 

These restrictions on design of the traditional head- 
board gave rise to several minor problems. Occasionally 
its narrow width made positioning difficult, especially for 
demented or combative patients. This was further com- 
plicated because the headboard was not transparent. In 
addition, its wood core produced significant x-ray ab- 
sorption. 

We have taken advantage of the conditions offered by 
magnification to design a headboard which overcomes 
these problems. The design requirements were that the 
new headboard be wide and optically transparent to 
facilitate patient positioning and eliminate headboard 
artifacts caused by off-center head placement. A further 
requirement was that the new headboard be less radio- 
paque than the traditional wood-core headboard. 

A number of different materials were considered in- 
cluding Styrofoam and Lexan (General Electric). We 
elected to test Lexan because of its tensile strength, low 
x-ray attenuation, and transparency. 


Design 


An easily constructed modification can be made with 
plywood and a Lexan window. Although the window can 
be any size, we arbitrarily chose 30.5 x 35.6 cm (fig. 1). 
The long dimension parallels the long axis of the patient 
and aids in obtaining oblique views of the common 
carotid bifurcation during transient ischemic attack 
workups. The plywood is an exterior grade, 2 cm thick, 
and serves as a support for the window. The window of 
.32 cm Lexan is recessed into the plywood support so 
that it is flush with the upper surface. The device is 
fastened to the table with the same hardware used for 
the traditional headboard. 
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Fig. 1.— Photograph of window headboard illustrating compatibility 
with Spectrum table (Spectrum X-Ray Corp., Westville, N.J.). Headboard 
in positioned over Schonander changer. Sponge in middle of window 
simulates patient's head. 


Two types of exposure measurements were made for 
purposes of cross-checking results. Measurements were 
made on the head portion of an average man phantom 
so that reproducible positioning and total exposure pre- 
sented no problems. Thermoluminescent dosimeters 
were fastened to various sites. In addition, an ion cham- 
ber was placed beneath the headboard. Exposures were 
made with both the old and new headboards fastened in 
place. 


Results 


Our experience indicates use of the Lexan window 
headboard and routine magnification neuroangiography 
makes the procedure easier and at the same time en- 
hances the results.Positioning is easier and the films are 
free of annoying headboard artifacts. 

Using 64 kVp, 18 mAs with the conventional head- 
board, 3.1 mR reached the changer. With the same 
settings, 4.3 mR reached the changer when the Lexan 
headboard was installed. This resulted in dark films 
unless the setting were lowered. We found that 64 kVp, 
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12 mAs resulted in comparable optical densities. Using 
these two techniques, the patient exposure dropped 
from above 400 mR/film to about 300 mR/film. Alter- 
nately, because of the lower attenuation, lower kilovolt- 
age could be used, thereby increasing radiographic 
contrast. 

The unusual strength of Lexan (flexure yield, 5,000 kg/ 
cm?; impact yield, 3,000 cm/kg/cm?) [1] combined with 


the low cost and low x-ray absorption make it a satisfac- 
tory headboard material. A sheet 0.32 cm thick is suf- 
ficiently strong for all types of cranial angiography when 
Supporec as described. 


REFERENCE 


1. The Eacvclopedia of Chemical Technology, 2d ed, vol 16. 
New Ycr«, Wiley-Interscience, 1972 


Transurethral Conversion of a Percutaneous Ureteral Stent to an Indwelling Stent 


LAWRENCE R. BIGONGIARI,' KYO RAK LEE,’ WINSTON K. MEBUST,? JOHN FORET.? AND JOHN W. WEIGEL? 


When retrograde ureteral stent placement by cystoscopy 
has failed, various techniques of percutaneous nephros- 
tomy offer palliation to the patient with supravesical 
ureteric obstruction [1]. If an angiographic guide wire 
can be introduced into the bladder via percutaneous 
nephrostomy, percutaneous ureteral stent placement 
can be accomplished [2, 3]. Abdominal surgery is 
avoided and the patient voids naturally. We recently 
converted a percutaneous ureteral stent to an indwelling 
stent transurethrally. 


Materials and Methods 


A 79-year-old white male, known to have prostatic carcinoma 
with painless bone metastases, was admitted for evaluation of 
abdominal pain and swelling of the left leg 2 months after 
palliative pelvic irradiation. Intravenous urography demon- 
strated right hydronephrosis and hydroureter with mass effect 
on the right side of the bladder and nonvisualization of the left 
kidney. Cystoscopic examination revealed local recurrence of 
adenocarcinoma of the prostate with bilateral ureteral obstruc- 


tion. A right percutaneous nephrostomy was performed with 
placement of an Ingram catheter (Sherwood Medical Industries 
Inc.. St. Louis, Mo.) in the renal pelvis. External irradiation was 
again applied to the tumor. The patient's symptoms abated and 
he was discharged. 

Two months later an attempt at retrograde placement of a 
Gibbons catheter (Heyer-Schulte Corp., Goleta, Calif.) led to 
ureteral perforation. Four days after that, a 0.89 cm guide wire 
was maneuvered through the nephrostomy, down the ureter, 
and into the urinary bladder. Some gentle probing was needed 
to pass the point of obstruction. A Cook No. 8 French Teflon 
aortogram catheter (Cook, Inc., Bloomington, Ind.) with 10 
sideholes at the tip and six extra sideholes punched in its mid- 
portion was placed over the guidewire without difficulty as an 
antegrade ureteral stent (fig. 1A). The catheter was sewn to the 
skin and occluded proximally so that urine entered the side- 
holes in the midportion of the catheter and exited in the bladder. 

One month later, the patient had one episode of leakage of 
urine around the stent at the skin site. Local skin irritation was 
present around the tube. The patient expressed a strong desire 
to have the tube removed from his side. At cystoscopy under 





Fig. 1.—A, No. 8 French Teflon catheter with proximal sideholes advanced over guide wire previously placed in bladder via percutaneous 
nephrostomy. Note sclerotic metastases in spine. B, No. 8 French pigtail polyethylene catheter advanced over guide wire retrieved from bladder. Tip of 
pigtail (arrow) pushed out percutaneous catheter and coiled in renal pelvis. C, Final position of indwelling pigtail stent. 
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light general anesthesia, a 0.89 cm J-tipped guide wire was 
passed down the stent from the flank. This guide wire was 
grasped by the endoscopist and brought out the patient's penis. 
A Cook ureteral indwelling pigtail stent (no. 8 French polyethyl- 
ene) was then introduced over this guide wire from below using 
an additional length of catheter as a pusher. The pigtail stent 
pushed the antegrade catheter out the patient's side. When the 
position of the pigtail in the renal pelvis was confirmed (fig. 1B), 
the percutaneous catheter and guide wire were withdrawn from 
the flank. A follow-up film showed the pigtail tightly coiled in 
the renal pelvis with the opposite end of the catheter in the 
urinary bladder (fig. 1C). The patient was discharged with no 
limitations on his physical activity and has remained symptom 
free on 6 week follow-up. 


Discussion 


Goldin [2] described the use of percutaneous nephros- 
tomy to place ureteral splints in five patients. Barbaric et 
al. [3] reported transluminal dilation and ureteral stent 
placement in surgically ligated ureters in dogs via per- 
cutaneous nephrostomy. He suggested burying the oc- 
cluded proximal end of the tube subcutaneously. More 
recently, Miller et al. [4] described a technique of affixing 
a Gibbons tube to the distal end of an antegrade percu- 
taneous stent catheter so that the Gibbons tube can be 
pulled into place as an indwelling ureteral stent. Their 
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strategy is similar to ours, but their tactics are quite 
different 

The percutaneous techniques avoid surgery in debili- 
tated and terminally ill patients while providing urinary 
diversior. Blood loss is minimal, if any, and hospitaliza- 
tion can be brief. Renal function can be mainta ned while 
primary therapy is considered and applied. The percuta- 
neous approsch to stent placement may succeed when 
the cystoscopic approach has failed. Because of the lack 
of external azpliance, indwelling ureteral stents provide 
higher quality of life than nephrostomy tubes. Our simple 
techniqu2 al ows conversion of a percutaneous to an 
indwelling stent. 
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Special Article: 


National Guidelines and Standards for Health Planning: 
Their Relation to Radiology 


RONALD G. EVENS' 


Introduction 


Planning has long been recognized as an important 
concept in radiology. Providing improved radiologic 
services has always required a systematic approach to 
departmental design, equipment selection, and person- 
nel utilization. However, such planning usually focused 
on the individual office or hospital operations and sel- 
dom considered community, state, or national issues. 
Much the same could be said for planning in other 
medical disciplines. 

A system of health planning was first required by 
congressional legislation in 1966 (Public Law 89-749) 
which mandated the development of local comprehen- 
sive health planning councils and established a certifi- 
cate of need (CON) reveiw process for new health care 
proposals. Local planning councils were organized with 
several objectives, including data gathering, long-range 
planning for each local area, and the approval or disap- 
proval of capital expenditure projects. In general, the 
local planning councils did little planning and their 
primary role was to review and comment on specific 
projects. 

The federal initiative for health planning was 
strengthened in 1972 when Section 1122 was added to 
the Social Security Act under Public Law 92-603. Section 
1122 required prior approval by both local and state 
planning agencies for any capital expenditure exceeding 
$100,000, or for any significant change in clinical serv- 
ices when reimbursed with federal funds through Title V 
(Maternal and Child Health), Title XVIII (Medicare), or 
Title XIX (Medicaid). Section 1122 gave "teeth" to the 
planning process, for denial of reimbursement would be 
a major problem to most health care institutions. The 
planning process remained essentially the same with 
CON reviews at the local and state level, and a continuing 
responsibility for long-range planning and data collec- 
tion. 

No one was particularly happy with the directives of 
Section 1122. Medical providers found them restrictive, 
highly bureaucratic, and inconsistent. Planning agencies 
were hampered by a lack of data, had difficulty in 
developing long-range plans, and often stimulated con- 
siderable controversy with individual project reviews. 
The congressional and legislative branches of the federal 
government were dissatisfied with progress in cost con- 
tainment or improvements in medical care accessibility. 

Further revision of planning activities was legislated 
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by Congress in the National Health Planning and Re- 
source Deve opment Act of 1974 (Public Law 93-641), 
hereafter called the Act. This Act mandated extensive 
restructuring of the system for health planning. redefin- 
ing the gecgraphy of local planning areas, adding con- 
sumer representation to planning agencies, ard broad- 
ening the scope of responsibility delegated *o health 
planning and development agencies. Each local plan- 
ning agency (Health Systems Agency, or HSA) and state 
agency (each state will have two agencies: a State Health 
Planning anc Development Agency [SHPDA] ard a State- 
wide Health Coordinating Council [SHCC]) was required 
to develop a health system plan for its local area and 
criteria and standards for specific health service needs 
to guide the 4SA and state agencies in making informed 
decisions on individual projects. A criterion is defined as 
a “measurable characteristic of a health service" and a 
standard es “the quantitative and/or qualitative value 
assigned to 3 particular criterion." The health systems 
plans of individual HSAs are to be coordinated by the 
state agency into an overall state plan. 

The Act specifically directed the secretary of Health, 
Education, and Welfare to guide the 205 HSAs and state 
agencies in designing their health planning systems, 
including ‘standards respecting the appropriata supply, 
distribution, and organization of health resources.’ The 
secretary was directed to develop a set of national goals 
expressed (where practicable) in quantitative terms. The 
House and Senate reports were somewhat different, but 
both generally agreed that the concept of the secretary's 
guidance inciuded a set of national guidelines to serve 
as a framework within which HSAs and state agencies 
could deveicp health plans specific to their area and 
population. 


Developing National Guidelines and Standards 


Soon after the enactment of Public Law 93-€41 (Janu- 
ary 4, 1975), the Department of Health, Educetion, and 
Welfare (DHEW) established an interagency committee 
to coordinate the development of guidelines, commis- 
sioned a series of studies on various topics, and sought 
public input on suggested areas for national cuidelines 
and specific standards. More than a year later, in August 
1976, a draft of suggested guidelines covering approxi- 
mately 24 content areas, both broad and specific, was 
circulated. In October 1976, a second draft of four broad 
goals and several specific standards was circulsted. 
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The development of national guidelines continued to 
move slowly until mid-1977 when the secretary directed 
DHEW to "get moving”; perhaps related to his concern 
about the rising costs of medical care, he directed 
speedy development and release of specific standards. 
On September 23, 1977, the Health Resources Adminis- 
tration of DHEW published a set of guidelines and 
standards related to eleven specific areas. Guidelines 
were developed internally and with little public input. 

The September 23 guidelines stimulated a wave of 
protest as more than 50,000 comments were received in 
response. Many concerns were expressed on specific 
standards, the impact of the guidelines on rural hospitals 
and teaching facilities, and the loss of local control and 
responsibility for health planning. While the secretary's 
initial intent was to modify the guidelines of September 
23 and issue a final rule in a short period of time, he 
decided to issue a second set of guidelines after conven- 
ing a series of public meetings that included several 
radiologists. A revised set of guidelines was published in 
the Federal Register on January 20, 1978 with multiple 
changes in specific standards and inclusion of some 
degree of flexibility in using the standards by local HSAs 
and state agencies. Apparently the January 20 guidelines 
elicited a much smaller response and the National Guide- 
lines for Health Planning were published in the Federal 
Register on March 28, 1978, with little change from those 
of January 20. The secretary has announced that general 
goals and further guidelines will be issued in the future. 


The Guidelines and Radiology 


The guidelines define specific standards for general 
hospital beds, obstetric services, neonatal units, pediat- 
ric services, open heart surgery, cardiac catheterization, 
radiation therapy, and CT scanners. While all the guide- 
lines impact radiology, standards directly relating to 
radiologic services will be discussed in some detail. 


Cardiac Catheterization 


(1) There should be a minimum of 300 cardiac 
catheterizations, of which at least 200 should be 
intracardiac or coronary artery catheterizations, 
performed annually in any adult cardiac catheteri- 
zation unit within three years after initiation. 

(2 There should be a minimum of 150 pediatric 
cardiac catheterizations performed annually in any 
unit performing pediatric cardiac catheterizations 
within three years after initiation. 

(3) There should be no new cardiac catheteriza- 
tion unit opened in any facility not performing open 
heart surgery. 

(4) There should be no additional adult cardiac 
catheterization unit opened unless the number of 
studies per year in each existing unit in the health 
service area(s) is greater than 500 and no additional 
pediatric unit opened unless the number of studies 
per year in each existing unit is greater than 250. 


The discussion accompanying the cardiac catheteri- 
zation standards justifies their development because 
these services are expensive and require a highly skilled 
staff. They recognize that pediatric facilities have special 
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considerations. They are designed to encourage the 
development of diagnostic and treatment facilities in the 
same institution. 


Megavoltage Radiation Therapy 


(1) A megavoltage radiation therapy unit should 
serve a population of at least 150,000 persons and 
treat at least 300 cancer cases annually, within 
three years after initiation. 

(2) There should be no additional megavoltage 
units opened unless each existing megavoltage 
unit in the health service area(s) is performing at 
least 6,000 treatments per year. 

(3) Adjustments downward may be justified 
when travel time to an alternate unit is a serious 
hardship due to geographic remoteness, based on 
analyses by the HSA. 


The guidelines justify these standards because radia- 
tion therapy is expensive. They define megavoltage ra- 
diation therapy as cobalt-60 or higher energy radiation, 
and also define a treatment as a single patient visit 
without consideration for the number of treatment ports. 
A local HSA or state agency may be able to adjust the 
standard due to geographic remoteness (travel time of 
patients) or for "special purpose" or "very high energy" 
units. 


Computed Tomography (CT) Scanners 


(1) A computed tomographic scanner (head and 
body) should operate at a minimum of 2,500 medi- 
cally necessary patient procedures per year, for the 
second year of its operation and thereafter. 

(2) There should be no additional scanners ap- 
proved unless each existing scanner in the health 
service area is performing at a rate greater than 
2,500 medically necessary patient procedures per 
year. 

(3) There should be no additional scanners ap- 
proved unless the operations of the proposed 
equipment will set in place data collection and 
utilization review systems. 


Again, the standards are justified because of expense. 
A single procedure includes all diagnostic studies per- 
formed on the same visit, in the same area of anatomy, 
and with the same diagnostic interest. The definition was 
specifically developed to count a patient examination 
with and without intravenous contrast material as a 
single procedure. The standards state that this level of 
activity should be possible in a 50-55 hr week and with a 
head to body ratio of 60/40. No basis for possible 
adjustments are given, but the guidelines state that 
special consideration can be given to institutions with 
more than one scanner, CT scanners used for clinical 
research, and in installations with high proportions of 
seriously ill or pediatric patients. “Medically necessary" 
is not further defined but is only applied to the standards 
for CT scanners. The standard requiring data collection 
is also unique to CT. 


Comment 


The guidelines are the first serious attempt to regulate 
the productivity of individual medical facilities. Whether 


RADIOLOGY AND HEALTH PLANNING GUIDELINES 


the guidelines will be used for guidance or serve as a 
rigid set of rules that force local medical services and 
radiologic facilities to fit a national standard is a critical 
issue. The statutory language in Public Law 93-641 
states that local HSAs should give "appropriate consid- 
eration” and local health systems plans should ‘‘take 
into account" and be "consistent with" the guidelines. 
While no such language refers to the state agencies, by 
inference the state health systems plan should also “be 
consistent” since a state pian is made up of local health 
systems plans. Although the concept of the guidelines 
was to serve as a framework within which HSAs and 
states could develop plans unique to their population 
and medica! needs, rigid federal control is certainly a 
possibility. 

The secretary indicates a close relationship between 
the guidelines and the criteria and standards developed 
by HSAs and stete agencies. The secretary states that 
local criteria and standards utilized for CON review and 
health systems plans must be "consistent." In order for 
local standards and plans to be consistent with the 
guidelines, they must be the same or more stringent. For 
example, a loca! HSA standard for CT activity that is 
consistent with the guidelines would be 2,600 patient 
procedures annually but a local standard of 2,400 patient 
procedures per year would not. 

While adjustment of the guidelines by an HSA or state 
agency is possible, any adjustment must be supported 
by detailed analysis and justification and is subject to 
review and comment by the state agency. It is unclear 
whether the secretary can require consistency when an 
HSA and state agency standard or plan conflict with the 
guidelines, since the secretary does not have statutory 
authority to accept or reject adjustments. In any case, 
adjustments at the local or state level will require persist- 
ence, hard work, and dedication. (Pending congres- 
sional legislation would delete the requirement that local 
and state plans be "consistent" with the Guidelines [HR 
11488 and S2410].) The rigidity of the guidelines will 
undoubtedly be a key issue in the question of local 
versus national responsibility for health planning. 

In addition to the question of federal versus local 
control over heaith planning, several additional issues 
addressed in the guidelines are important to radiology: 

1. Planning is focused on large geographic regions, 
not on the individual hospital or medical facility. HSAs 
and state agencies must develop plans for their geo- 
graphic region and the plans of individual institutions 
must conform te regional goals. This approach will 
undoubtedly emphasize varying diagnostic and thera- 
peutic capabilities in medical facilities and the distinc- 
tion between primary, secondary, and tertiary health 
care. Note that standards for cardiac catheterization 
facilities require the coordination of diagnostic and ther- 
apeutic resources in the same institution, and the stan- 
dards for CT encourage sharing of services. While cer- 
tain diagnostic and therapeutic resources, such as car- 
diac catheterization and radiation therapy, may be coor- 
dinated over large geographic regions, other more fre- 
quently used diagnostic resources such as CT will be 
difficult to assign to a limited number of medical centers. 
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Limiting medical resources is especially difficult in 
sparsely pcpulated areas and may result in long dis- 
tances or trowel time. 

2. Medica terminology has been defined at a federal 
level. The guidelines specifically define a CT "p-oce- 
dure," a radiation therapy "treatment," and a cardiac 
catheterizeaen "procedure." These terms were defined 
with the purpose of restricting the number of expensive 
radiograpF iz units and do not have the same meaning as 
currently d=ined in many radiologic practices. Such 
definitiens may very well influence medical practice 
without sourd medical justification. A CT study with and 
without cortast material on the same day is accounted 
as one prceedure, while the same examination per- 
formed on two separate days will be counted as two 
procedures. à radiation therapy treatment plan requiring 
several treatment portals will be counted as a single 
treatment. Jndue emphasis on activity statistics could 
encourage < day CT scans and single portal per day 
radiation therapy. 

The stardards for CT also require that patient pro- 
cedures be medically necessary." To some planaers, 
medicaily necessary indicates a procedure that detects 
patholagic abnormality. Negative examinations are often 
as impertart to patient care as a positive examination 
and a medical definition of "medically necessary” is very 
important. 

3. Future planning will be related to previous planning 
decisions. Al standards directly relating to radiclogy 
consider the activity of existing installations. This ap- 
proach gives.a veto power to current facilities. No future 
cardiac catheterization, radiation therapy, or €T irstal- 
lations can >e developed until all existing facil ties meet 
the standard of activity. Outmoded radiographic equip- 
ment, units that escaped CON legislation, or poorly 
planned fac l'ties can restrict the installation of new and 
improved fac-lities for patient care. 

4. No dis inction is made for replacement of existing 
equipment. T^e guidelines do not distinguish between a 
completely mew radiographic service versus replacing or 
remodeling cider equipment if the cost is more than 
$100,000 (likely to be increased to $150,000). Changes in 
radiologic ecuipment may not be possible unless all 
facilities in tt HSA and state are meeting the s-andards. 
It is quite co7ceivable that an important new technology, 
for example 2 sizable reduction in radiation dose per 
examinatio-, could not be approved for installation. 

9. Limitat cns on equipment location will crzate spe- 
cial problems with diagnostic services. The guidelines 
are designed to limit placement of expensive services to 
a relatively few institutions and encourage shared use of 
equipment Ey several medical care providers. This con- 
cept is releavely easy to implement when considering 
certain spec elized therapeutic modalities; more diff cult 
but possible with specialized diagnostic proce ures for 
which the czetient may be electively admitted but ex- 
ceedingty dficult when the diagnostic procedure is 
used in many clinical conditions. CT has diagnostic use 
in many disseeses of the central nervous system, diagno- 
sis or staging of common cancers (lung, lymphcma, 
pancreas), erd evaluation of postoperative comp ica- 
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tions. These clinical problems occur in most medical 
care facilities and are not electively encountered. Denial 
of important diagnostic capability will be perceived as a 
major problem to physicians, administrators, and pa- 
tients. Sequestering facilities such as CT can have a 
major impact on a medical facility, but there are other 
examples — if a major hospital loses cardiac catheteriza- 
tion capabilities, can it maintain an adequate cardiology 
service? 

The guidelines represent a new era in medical care 
and radiology. They emphasize cost effectiveness, but 
do so inconsistently. If one compares the required utili- 
zation intensity of radiologic equipment, there are great 
differences among the three types of facilities. In order 
to meet the standards, a cardiac catheterization unit 
would have to be active about 12-15 hr/week, a radiation 
therapy installation about 30-40 hr/week, and a CT 
installation about 50-80 hr/week, even though these 
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installations are of comparable initial cost and require 
about the same number of support personnel. While cost 
reduction and high quality can be compatible, often they 
cannot. Standards for cardiac catheterization are at a 
level to encourage better quality services, but the stan- 
dards for radiation therapy and CT are primarily related 
to cost containment and define what a facility can do 
rather than what it should do. Efficiency is important but 
an "assembly line" approach to diagnostic radiologic 
examinations can result in “assembly line" medical care. 

The guidelines are established by federal policy and 
will not disappear; they can be adjusted at the local and 
state level. As currently written, the guidelines clearly 
reduce accessibility to radiologic services and may re- 
duce their quality. Informed radiologists can influence 
their impact by emphasizing the need to consider quality, 
accessibility, and concern for the patient, as well as 
cost, in the planning process. 
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The International Cancer Research Workshop on Low Dose 
Rate Teletherapy was held in Lake Geneva, Wisconsin, 
May 4 and 5, 1978. Proceedings will be published later. 
Inquiries regarding the Proceedings as well as for re- 
prints of this section should be directed to J. F. Wil- 
son, Department of Radiation Therapy, Medical College 
of Wisconsin, 8700 West Wisconsin Avenue, Milwaukee, 
Wisconsin 53226. This project was supported by funds 
provided in part by the International Cancer Research 
Data Bank Programme of the National Cancer Institute, 
National Institutes of Health (U.S.), under contract 
no. NO1-CO-65341 with the International Union Against 
Cancer. 
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THEORETICAL CONSIDERATIONS 


Dose-Rate Effects in Radiation Thera and Radiation Biology: 
Hall EJ (Radiological Res. Lab., College of Physicians and 
Surgeons of Columbia Univ., New York, NY 10032) 


A very wide spectrum of dose-rates has been used in experi- 
mental radiobiology and clinical radiotherapy. The range of 
interest for low dose-rate teletherapy spans from about 50 to 200 
rad/hour. Repair of sublethal damage can take place during the 
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long exposu-es secessary for the accumulation of doses in the 
therapeutic ramse. For cells irradiated in culture, the survival 
curves for acate x-ray exposures at high dose-rate have an appre- 
ciable init-al shoulder. As the dose-rate is reduced, -3e slope 
of the survival curves becomes shallower and the shoulder becomes 
smaller. A= tae dose-rates of interest in low dose-rate tele- 
therapy, sucvivel approximates to an exponential functiea of dose. 
The magnitude e: the dose-rate effect varies with the cell system; 
it is large for sells which accumulate and repair sublethal radia- 
tion damage effectively, and small for cell systems that do not. 
Survival cu-v2s for low dose-rate irradiations can be made mu-h 
steeper by -he ecncurrent application of a modest level of hyper- 
thermia. A siz hour exposure at 41°C, given during or inmediately 
after irrad at.cz, steepens the survival curve by a facter of two, 
although it does not of itself kill any cells. Hyperthermia and 
low dose-ra-e .mradiation may prove to be an effective cembination. 
For cells w.t = mitotic cycle shorter than, or comparable to, the 
exposure tiae, mere is a further dose-rate effect due te cellular 
proliferetien wEich can take place during a protracted irradiation. 
The efficac- o! a given dose-rate of gamma-rays on a cycling cell 
populaticn ieo5«rds on a number of factors. These include the in- 
trinsic rad os-rsitivity of the cells and their ability to repair 
sublethal damage, their mitotic cycle time, and the extemt to 
which cells accutulate at a sensitive phase of the mitotic cycle 
as a result o prolonged exposure. There is evidence frem a num- 
ber of stud es with cells cultured in vitro that cells accumulate 
in G2 or M .u- r2 a continuous low dose-rate irradiation This 
accumulatio- i» reflected in an increased radiosensitivity of a 
cell popula io: 3s judged by their response to an acute z-ray ex- 
posure fcllewi:g a long irradiation at low dose-rate. Many radio- 
therapists -egz.ri low dose-rate radium implants as the treatment 
of choice ".a- excellence" for some types of human tumors. This 
alleged sup-ri müty of implants over conventional fractionated 
beam therap- may be due to a) the localized dose distribution 
characteristic < an implant, b) the low dose-rate per se, as a 
result of wich 2nergy is deposited continuously at low cose-rate 
rather than in:e-mittently at high dose-rate, c) the fact that the 
total dose -s «ee-ivered in 7 days in contrast to 7 weeks. If the 
alleged super-er-ty of implants is a result of the localized dose 
distributior, =n their advantages will not be shared by low 
dose-rate teletr=rapy. On the other hand, if the reported effi- 
cacy of imp_an*s stems from radiobiological factors, resulting 
from the pretracmed continuous exposure, then beam teletterapr at 
low dose-rate ecald prove to be superior to conventional multi- 
fraction regimers. At the present time some of the prirciples 
associated tith .5w dose-rate irradiation have been elucidated in 
radiobiolog-cal studies. However, controlled clinical trials will 
be needed tc prove whether the cost and inconvenience of low dose- 
rate beam tele-L2rapy are justified by a greatly improvec result 
at the clin-ca. level. 


The Importarce c- D,: Phillips TL (Div. of Radiation Oncclogy. 
Univ. of Ca-ifcraia, San Francisco, CA 94143) 


The D, is æ relatively old concept in radiobiology, and ce- 
rives from fhe f»rmula for cell survival based on multitzrget 
theory. It is €-oressed by the following equation: Dq = Doln (&). 
Thus it is c measure of the width of the potential for tbe accumu- 
lation of stbletaal damage in mammalian cells. D, is importart 
because it preci-ts the ability to accumulate and/or repeir sub- 
lethal damage. it is a major input into any time-dose relaticn- 
ship and will predict dose rate and fractionation effects. Be- 
cause the size o- the Dg depends on radiation quality, it will 
also predict cbaegzes in the RBE. 

The D, is i-fluenced by tissue type, cell age, hypoxia, ra- 
diation quality, dose rate, chemical agents, and hyperthermia. 

The Dg may be measured indirectly in vivo by determining the rads 
recovered per f&r-ction when a 2-fraction exposure is compared to a 
single fracticr .xposure. The value of D2 - Dj in this situation 
is equal to tke Aq. Using this technique, the indirectly derived 
Dq is seen to imrease from 135 rads for bone marrow to 375 fcr 
lung, 400 fcr sæll intestinal mucosa, 700 for brain, 715 for kid- 
ney, and 34- far esophagus. 

Cells are x.own to have little or no shoulder and essentially 
zero D, during t-e mitotic phase; are known to show very little 
repair under sev--e hypoxia; and are known to demonstrate a very 
small shoulcer 5- absent shoulder under conditions of hyper- 
thermia, at les: above 42-43? C. 

Radiation j ality influences the Dg, with decreasing Dq's 
occurring with i creasing LET. For example, the estimated Dq 
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based on either Dy - Dj data or extrapolated survival curves for 
intestinal crypt cells decreases from around 350 rads for cesium, 
cobalt, or 4 MeV radiation to 200 rads for helium peak irradia- 
tion, 0 rads for carbon peak, neon plateau or peak, and argon 
plateau or peak radiations. Conversely, 15 MeV neutrons show a Dq 
estimated at 150 rads. 

Dose rate influences the Dq in that as dose rates approach 1 
rad/minute, the D, drops for intestinal crypt cells from 400 to 0 
rads using 137¢g and from 370 to 0 rads for EMT6 tumor cells. 

Certain chemical agents may also influence the D, as they re- 
duce or inhibit the repair of sublethal damage. Most agents cause 
only a small effect on the Dg however, with D,'s for 13/cs reduced 
from 350 rads to around 300 tad with actinomydin, adriamycin, BCNU, 
5-fluorouracil, methotrexate, cis-platinum, and vincristine given 
two hours before irradiation. Cyclophosphamide has no influence 
on the Dg» and bleomycin, at a dose of 100 mg/kg, reduces the Dg 
to zero. Two-dose survival ratios confirm the findings of a 
reduced D, with the drugs mentioned above, with the greatest re- 
duction in survival ratio occurring with bleomycin and cis-plati- 
num. 

Thus it can be seen that the D, is an important term in 
radiobiology as applied to radiotherapy, even though it may not 
apply to certain newer formulae for cell survival. It does pre- 
dict the ability of cells to repair sublethal damage under a range 
of situations which can arise clinically and, therefore, can be 
useful in predicting the effects which would occur at low dose 
rates. 


Implications of the Initial Portion of the Survival Curve for Low 
Nose Rate Teletherapy: Elkind MM (Div. Biological & Med. Res., 
Argonne National Lab., Argonne, IL 60439) 


Low dose rate teletherapy may be viewed as an extension of 
fractionation teletherapy to larger and larger numbers of smaller 
and smaller doses. Accordingly, it is logical to think of the 
radiobiology involved as a projection of the radiobiology of 
acute, single exposures to hyperfractionation. This approach 
leads to the inference that the initial shape of the single-cell 
survival curve critically influences the shape of the isosurvival 
curve (i.e., the dependence of total dose, TD, to reach a given 
level of survival on the number of fractions, N). In particular, 
if the single-cell survival curve has a zero initial slope, the 
isosurvival curve TD increases with N without limit. But if the 
initial slope is negative--such that the beginning of the curve is 
described by a negative exponential--TD rises to a plateau. The 
level of this plateau decreases with increasing steepness of the 
initial slope (or the smaller the Do of the initial slope). 

It is well known that the shape of a single-cell survival 
curve depends upon the dose rate of the radiation exposure. Even 
if cell division during exposure is discounted, at a low dose rate 
repair of sublethal damage will occur during exposure, and hence 
fewer cells are kílled. The resulting change in shape of the sur- 
vival curve is generally attributed to a flattening of the mid- to 
large-dose portion of the curve because the initial negative slope 
is customarily assumed to represent a contribution to cell killing 
from so-called "single-hit" action. Single-hit effects do 
not require the accunulation of damage for expression; hence, they 
are assumed not to be modifiable by reducing the dose rate. 

A theorem of T. A. Hall--overlooked for many years--indicates 
that exponential, so-called "single-hit" survival can result when 
absorption events are accumulated in the target in a particular 
way. The relevance of this theorem in the context of potentially 
lethal damage and its repair was recently discussed. In particu- 
lar, it was pointed out that repair competence may play a major 
role in influencing the sensitivity of cells exposed to radiations 
of different qualities. 

The applicability of these considerations to therapy depends 
upon if, and in which direction, the initial slope of a survival 
curve will change with reduced dose rate. If the beginning of the 
curve becomes less steep, because some events are repaired during 
exposure, the total dose required to sterilize a tumor--or to pro- 
duce a given level of damage in normal tissue--will be larger than 
predicted on the basis of the shape of the acute-exposure survival 
curves of the respective cells in question. As in other unconven- 
tional modes of radiation therapy, therefore, a differential in 
‘the influence of repair on the initial slopes of the survival of 
normal tissue cells versus tumor tissue cells may be the factor 
determining the relative efficacy of low dose rate teletherapy 
compared to conventional fractionated teletherapy. (Work 
supported by the U. S. Department of Energy.) 


Tissue Responses to Multiple Small Doses of Irradiation: Withers 
HR (Sect. Experimental Radiotherapy, Univ. of Texas System Cancer 


Ctr., M. D. Anderson Hosp. and Tumor Inst., Houston, TX 77070) 


Responses of tissues to doses of about 200 rads are of inter- 
est to radiotherapists but are difficult to quantitate. Most tis- 
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sues will not manifest detectable injury from single doses of 200 
rads, and alternative methods must be used, none of which is 
entirely satisfactory. The slope of the survival curve over the 
range of dose/fraction may be estimated from the slope of a sur- 
vival curve measured over a range of higher doses if the higher 
doses are given as multiple equal dose fractions. If dose frac- 
tions are sufficiently small, requiring a large number of frac- 
tions, and if sublethal injury from each cose fraction is 
completely repaired, the multifraction survival curve slope will 
approximate the initial slope of the survival curve. Also, if 
dose fractions are small enough that all killing is through non- 
repairable injury, then further dose fractionation results in no 
additional dose requirement for a certain effect. Using these 
methods it has been estimated that the D, value for the dose 
survival curve for jejunal crypt cells, over the dose range of 
140-210 rads, lies between 350 and 450 rads. Although most cell 
killing by 200 rads is from non-repairable (single-hit) mecha- 
nisms, the curve has begun to diverge fron exponential. Other 
methods give results that show general agreement with these 
values. 

This investigation was supported in part by NIH grant 
CA-11138. 


Comparison of Low Dose Rate and Fractionated Irradiation for the 


Early Reactions of Skin and Intestinal Mucosa: Dutreix J, 
Loirette M, Boisserie G (Institut Gustave-Roussy, Villejuif, 


France) and Wambersie A, Stienon-Moes MR (Centre des Tumeurs, UCL 
Brussells, Belgium) 


For fractionated irradiation the isoeffect total dose in- 
creases with fraction number. When the overall time is kept 
constant the dose increase can be ascribed to the additional 
cellular repair between fractions, more precisely to less cell 
killing due to accumulation of sublethal injuries when the frac- 
tion size diminishes. 

The total dose increases to a maximun which is reached when 
the fraction size becomes sufficiently small that the cell killing 
at each fraction is entirely due to direct lethal events. For the 
biological systems considered this situation is achieved when the 
fraction size is less than 2.00 Gy. 

Disregarding the additional dose needed to compensate for 
repopulation, and which is related to the overall time of the 
treatment, the isoeffect dose increases for human skin desquama- 
tion from 13 Gy (single dose) to 22 Gy (maximum) and for LD 50/5 
days after abdominal irradiation on mice, from 12.50 Gy to 22.00 
Gy. 

For continuous irradiation one expects the isoeffect total 
dose to increase monotonously with irradiation time on account of 
the cellular repair taking place during the irradiation. 

Calculations have been made on a 2 component cell model 
assuming a random repair of sublethal injuries; they allow com- 
puting the isoeffect dose as a function of the irradiation time. 

Experiments have been carried out on mice with abdominal 
irradiation: the LD 50 at 5 days increases with the irradiation 
time from 12.40 Gy (acute dose) to 20.20 Gy (6 h.) and 22.00 Gy 
(14 h.). These values are in excellent agreement with the com- 
puted values. Thus, the dose increase with the irradiation time 
can be explained by the repair of sublethal injuries and there is 
no evidence for any significant role of other mechanisms. 

Low dose rate and acute irradiation have been compared by 
simultaneously treating bilateral supraclavicular fields to human 
skin desquamation (250 kVp). For irradiation times up to 12 hours 
the total dose equivalent to 13.00 Gy acute dose is much less than 
expected from the calculation (at 12 hour the observed value is 


15.00 Gy instead of 20.50. Reactions to 13.00 Gy acute dose were 
comparable to those produced by 15.00 Gy delivered in 12 hours 


whereas the predicted necessary dose was 20.50 Gy. The skin 
therefore appears to be somewhat more sensitive to low dose rate 
irradiation than predicted; this is, as suggested by other experi- 
ments reported at this meeting, hypothetically ascribed to a modi- 
fication of the cell age distribution with an accumulation of cells 
in a sensitive phase. For irradiation time of 24 hours (actually 

3 x 8 hours in 3 days) the total dose is 22.00 Gy, the value pre- 
dicted by the computation. 

Thus for this 24 hour irradiation time the isoeffect dose is 
explained by the repair of sublethal injuries while for irradia- 
tion times up to 12 hours it is necessary to consider that some 
other radiobiological mechanisms play an important role. 

A therapeutic advantage of the curietherapy schedule with 
respect to conventional fractionation cannot be ascribed to the 
repair of sublethal injuries: in both cases the cells are killed 
by directly lethal events. It is not likely that repopulation 
and reoxygenation can bring an advantage for the short duration 
of curietherapy. The role of other radiobiological mechanisms, 
suggested for skin desquamation (and other experiments), requires 
some attention. 
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Alteration of Cellular Proliferation in Various Cell Lines Exposed 


to Low Dose Rate Irradiation: Bedford JS (Colorado State Univ., 
Dept. of Radiology and Radiation Therapy, Fort Collins, CO 80521) 


In six different mammalian cell lines, a detailed life cycle 
analysis has been performed during low dose rate exposure to deter- 
mine the redistribution during the cell cycle in an attempt to ex- 
plain variations in low dose rate survival among the lines. 

The cell cycle progression of mitotically-synchronized HeLa 
cells was examined for various dose rates from 10 to 270 rad/hr. 
and for hyperfractionated doses during one cell cycle. At 37 rad/ 
hr., the HeLa cells progressed through the Gl and S phases without 
delay. Then a delay in the G2 phase preceded an accumulation of 
cells in mitosis in the absence of cell division. This pattern 
could be repeated by administering fractionated doses such that 
the dose per hour was equivalent to 37 rad/hr., e.g., a 148 rad 
dose every 4 hours. 

At dose rates higher than 37 rad/hr., division is prevented 
also. However, as the dose rate is lowered, more cell division 
occurs. The cell survival curves of log phase HeLa cells cluster 
together at low dose rates but separate at higher rates. The dose 
rate of 37 rad/hr. is more effective in cell killing than are the 
higher rates as a result of the redistribution of cells in more 
sensitive phases during the lower dose rate exposure. 

However, in the Chinese hamster V79 cell line which has a 
much shorter doubling time of 10 hours than does HeLa, a dose rate 
of 37 rad/hr. does not inhibit the increase in cell number; even 
at 154 rad/hr., one cell doubling occurs. The survival curves for 
dose rates of 74 to 270 rad/hr. are similar. In the pig kidney 
cell line, which has a doubling time similar to that of HeLa cells 
(28 hours), more cell division occurs at 37 rad/hr. than occurs in 
HeLa cells. The survival curves are similar for dose rates of 37 
to 270 rad/hr. 

In summary, it appears that when continuous irradiation to 
some cell lines slows or stops cells in their progression through 
the cell cycle, the redistribution that occurs in the cell cycle 
can counteract the effect produced from repair of sublethal damage 
to the extent that in some cases the low dose rate is more effec- 
tive in cell killing than is the higher dose rate. This phenome- 
non may be important in the response of tumors and normal tissue 
to low dose rate teletherapy. 


CURRENT LABORATORY FINDINGS 


Response of Bone Marrow and Tumor Cells to Acute and Protracted 


Irradiation: Tubiana M, Boisserie G (Institut Gustave-Roussy, 
Villejuif, France) 


The dose survival of hemopoietic stem cells (CFUs) is not 
significantly influenced by the dose rate for dose rates ranging 
from 600 rads/min to 30 rads/hour. 

However the interpretation of CFU, survival is complex be- 
cause radiation does not only kill the CFU, but also triggers the 
differentiation and the proliferation of the surviving cells. For 
instance for very low dose rates (40 to 80 rads/day) the initial 
Slope is equal to that observed for higher dose rates, but subse- 
quently a plateau is observed, probably due to an increase in the 
proliferative rate of the surviving stem cells. 

We have assessed the LD59 at 30 days after total body irra- 
diation on BALB/c mice with a fractionated irradiation up to 8 
fractions (in 48 hours) and with a continuous irradiation up to 21 
hours (unpublished data). For the fractionated irradiation, the 
total dose levels off at 920 rads when the fraction number in- 
creases (the dose increased by a factor 1.2 with respect to the 
single fraction acute irradiation LD50: 720 rads). There is no 
dose increase between 4 fractions and 8 fractions. This observa- 
tion is consistent with a full repair of sublethal injuries be- 
tween fractions and the absence for fractions of 115-230 rads of 
cell killing due to an accumulation of sublethal injuries. 

For continuous irradiation the LD59 is slowly increased when 
the irradiation duration increases up to 4 hours (dose rate 3 
rads/min.); the LD5g is increased with respect to the LD59 for an 
acute single dose. The ratio (1.15) is close to the ratio 1.2 ob- 
served for 4 and 8 fractions. This suggests that at the dose rate 
of 3 rads/min. there is already little cell killing by accumula- 
tion of sublethal injuries. If there were not any other mechanism 
involved, this ratio should not increase for longer periods of ir- 
radiation. Actually when the period of irradiation is further ex- 
tended up to 21 hours, the ratio increases up to 1.46 and is much 
higher than expected from the repair of sublethal injuries. This 
increase cannot be explained by hemopoietic cell repopulation be- 
cause this hypothesis would require a doubling time of 2 hours. 
Two other explanations deserve discussion: reassortment of cells 
in a radioresistant phase of the cell cycle or, more likely, a 
slow repair process that might be related to repair of potentially 
lethal damage. 

Anyhow the discrepancy between the effects of low dose rate 
irradiation on LDso and hemopoietic stem cell survival shows that 
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CFU, survival is not a good criterion for medullary damage. If 
one counts nu lated bone marrow cells instead of CFU, the rela- 
tive efficien y of high dose rate versus low dose rate is 1.47, a 
value simila- t that observed for LDsq- 

The resp nse of an experimental tumor (NCTC 2472) to a dose 
rate of 50 ra-s^hour was also studied; the kinetic date and the 
cell surviva- as measured by an in vitro cloning technicue were 
collected. L.beling indices decreased with increasing time ef ir- 
radiation; th» mitotic indices dropped initially but tended zo re- 
cover. Under continuous irradiation the ascites cells accumulated 
in C5? at a rapid rate. After 40 hr 61% of the cells were in G 
phase (versus 53 in the controls), whereas after an acute irradia- 
tion, cells temporarily accumulated in Gj phase. The time inter- 
val during wh-ca this accumulation is observed is dose depencent. 
Survival curves of cells from solid tumors show no evidence ef 
hypoxic cells <dewn to a survival level of 107%; cells from acutely 
irradiated tumo-s yielded biphasic survival curves with 10 tc 20% 
of the cells be ag hypoxic. For this experimental tumcr, the 
difference in tae effectiveness of continuous and acute irracia- 
tion is smali 


Variations ir R-diosensitivity and in Dose Rate Effects Among 
Various Types >: Cultured Cells, Tumours and Normal Tissues: 


Barendson GW @€<diobiological Inst. of Organization for Health 
Research TNO, 3-jsvwijk, The Netherlands) 


Among diferent types of tumours as well as among different 
types of normel tissues considerable variation has been observed 
with respect t5 responses to single and fractionated doses of 
ionizing radi=-on and to low dose rate treatments. These 
differences arm determined by the responsiveness of constituent 
cells that haw the capacity for unlimited proliferation or that 
are required © maintain the structure and function of normal 
tissues, but cher factors, e.g. cell proliferation kinetics, 
supply of oxyger and nutrients, and host responses can also play a 
part. 

Studies œ the radiosensitivity of cells cultured from 
different types of experimental carcinomas and sarcomas in rats 
have demonstrz-ed that large differences are observed between the 
survival curves for X-rays. For large single doses differences in 
radiosensitivicy amount to at least a factor of three. For 
fractionated doses of 100 to 200 rad, responses are determined 
mainly by the -ritial slopes of survival curves which may differ 
by at least a =actor of 5. Since the effectiveness of small doses 
of 100 rad per fraction, administered at short intervals adequate 
to allow all satlethal damage to be repaired, is expected to de 
equal to that əf treatments at dose rates of 50-100 rad per hour, 
it can be infe-med that different types of tumours may also snow 
considerable d tferences in responses to treatments at low dose 
rates. These Aaifferences are expected to be at least as large as 
differences amr the initial slopes of survival curves of the 
cells in cultu-e derived from the experimental tumours studied. 

The cells # culture derived from experimental rat tumours, 
can be transplamted in syngeneic animals and give rise ce solid 
tumours wiich aave been studied with respect to their respons2s to 
irradiation, >g. by analysis of growth delay, cure rate or clono- 
genic capacity cf constituent cells after culturing in vitro. The 
results of theze studies have shown that tumours grown by inocula- 
tion of cells -=t were very resistant in vitro, do not always 
show a large r=sistance in vivo with respect to growth delay or 
with respect t» doses required to obtain eradication, a-thouga in 
some cases, e.;. a ureter squamous cell carcinoma, a good cor-ela- 
tion is obtaia-c. For other tumours, e.g. a rat rhabdomyosarcoma, 
the cells cultar=d in vitro are not extremely resistant, but with 
fractionated t~e=tments extending over 4-6 weeks, accelerated cell 
proliferation -a:sed the tumours to be relatively resistant with 
respect to growt3 delay or eradication. 

With res»-ct to tolerance of normal tissues to irradiation at 
high and low des rates, considerable variation is also ebserved 
among difíerea. types of tissues. For the tolerance of spinal 
cord in rats, -ssessed through evaluation of paralysis, a larze 
decrease in ef ectiveness per unit dose with increasing numbers of 
fractions admi istered over periods of several weeks and a la-ge 
effect of redu tion in dose rate were observed. For other tissues 
e.g. skin, the effect of increasing numbers of fractions and of 
changes in dos rate is smaller than for the central nervous 
system. 

It is con lided that an advantage of low dose rate treataents, 
relative to fz cionated daily treatments with 200-300 rad per 
fraction, admi istered over periods of 4-6 weeks, will depend on 
the type ef tu our treated and on the type of normal tissue taat 
is considered  ritical for the site to be irradiated. 


Effects of Sin l= and Fractionated Doses Applied at Low-Dose Rates 


on Rat Skin an. 2-1 Rhabdomyosarcoma: Kal HB (Radiobiological 
Institute TNO, Rijswijk, The Netherlands) 


Experimen s have been carried out to investigate the effec- 
tiveness cf s-:g.e and fractionated doses applied at differen- 
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dose rates on tumour cell survival in vitro and for induction of 
tumour and skin responses. Single doses of X or gamma rays were 
applied at dose rates of 40 to 150 rad/h. Four daily doses of X- 
rays were administered at a dose rate of 340 rad/h and acute irra- 
diations were performed at a dose rate of 340 rad/min. The re- 
sults of the in vitro experiments on R-1 tumour cells show that 1) 
the effectiveness per unit dose of the gamma radiation decreased 
with decreasing dose rate, 2) during continuous irradiation 
applied at dose rates of 4-75 rad/h sublethal damage is repaired 
and 3) R-1 cells continue to progress through Gj and S phases at a 
normal rate but are delayed in their progression through Got. 

The rat R-1 rhabdomyosarcoma was irradiated in vivo and tu- 
mour cell survival was assayed in vitro. The results show that 1) 
no dose rate effects on cell survival were present in the range of 
75 to 150 rad/h, 2) low dose rate irradiation was less effective 
per unit dose by a factor of 1.45 as compared to acute irradiation 
indicating that sublethal damage is repaired during continuous ir- 
radiation, 3) reoxygenation occurred so rapidly that the fraction 
of hypoxic cells remains essential constant and 4) cells are accu- 
mulated into a more radiosensitive phase of the cell cycle during 
continuous irradiation. A skin transplantation technique has been 
employed for assessment of radiation induced damage to rat skin. 
Continuous irradiation at a dose rate of 85 rad/h provides a large 
sparing effect per unit dose as compared tc acute irradiation with 
a factor of 1.8. 

Tumour growth delay and severity of skin injury of the rat 
foot were used as endpoints to evaluate the effectiveness of four 
daily doses of X-rays applied at a dose rate of 340 rad/h as com- 
pared with four daily doses at high dose rate. Treatments of 
doses administered at the high dose rate were more effective in 
inducing tumour growth delay as compared with treatments of doses 
applied at the low dose rate. No significant differences in skin 
reactions per unit dose were observed when doses were applied at a 
dose rate of 340 rad/h as compared with acute irradiation provid- 
ing that animals were anaesthetized with Nembutal. When the mix- 
ture Ethrane and oxygen was used as an anaesthetic the treatments 
applied at the lower dose rate were more efficient per unit dose 
implying that protracted use of Ethrane interferes vith repair 
processes. 

The therapeutic gain observed for single doses at dose rates 
of about 100 rad/h as compared to acute irradiation could not be 
observed for fractionated irradiation at a dose rate of 340 rad/h. 
This might indicate that the dose rates of about 100 rad/h 
presently used in clinical telecobalt therapy cannot be increased 
to 340 rad/h without loss of therapeutic gain. 


The Dose Rate Factcr of In Vivo Continous Low Dose Rate Irradia- 
tion of Tumor and Normal Tissues: Fu KK (Univ. of California, San 
Francisco, Div. of Radiation Oncology, San Francisco, CA 94143) 


Low dose rate irradiation is assuming increasing importance 
clinically because of the increased use of interstitial radio- 
therapy and external beam total body and partial body irradiation 
in the treatment of malignant lymphomas, leukemias, disseminated 
and localized carcinomas, and in bone marrow transplants. In 
general, the biological effectiveness decreases with decrease of 
dose rate for a given dose of radiation. When low dose rate irra- 
diation is used as a form of teletherapy, for it to be more advan- 
tageous than teletherapy with conventional dose rates, it is 
necessary that there is greater sparing of normal tissues than of 
tumors. 

In order to quantify the variation of effectiveness with the 
variation of dose rate, I would like to introduce the term dose 
rate factor (DRF) which is the ratio of the doses for acute and 
protracted exposures that result in the same biological effect: 


— Isoeffect dose for acute exposure 
^ Isoeffect dose for protracted exposure. 


The DRF decreases with decrease of biological effect as the dose 
rate decreases. For a given dose rate, the therapeutic ratio is 
equal to the ratio of DRF's for tumor and for normal tissue at 
the same dose level: 
DRF 

Tumor 


Therapeutic Ratio = ———— 
: DRFyormal Tissue. 

If there is greater sparing of normal tissue than of tumor, then 
the DRF will be smaller for the normal tissue than for the tumor 
and the therapeutic ratio will be greater than l. 

In order to evaluate the potential advantages of low dose 
rate teletherapy, the DRF's for the EMTg tumor and mouse jejunal 
crypt cells and bone marrow CFU's were determined from their dose 
response curves for in vivo continuous irradiation with Cesium 
137 at .54, .92, 4.5, 36, and 274 rad/min. For the EMTg tumor, 
DRF's were also determined from dose response curves to in vivo 


continuous irradiation with Californium 252 neutrons at 78 and 
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17.6 rad/hr. The DRF's varied with: 1) dose rate, 2) tissue type, 
3) biological endpoint or dose, and 4) quality of the radiation. 
For the EMTg tumor, the DRF varied from 2.54 to 0.9 with Cesium 
137 irradiation at dose rates ranging from .54 to 36 rad/min. at 
the 10Z survival level. There was no change in DRF with Califor- 
nium 252 irradiation between 17.6 and 78 rad/hr. For the jejunal 
crypt cells, the DRF ranged from .53 to .78 at the level of 10 
surviving cells/circumference with Cesium 137 irradiation at . 92 
to 36 rad/min. For the bone marrow CFU's, the DRF's were .69, 
1.0, 1.88 and 1.88 with Cesium 137 irradiation at 36, 4.5, .92, 
and .54 rad/min. at the 10% survival level. 

With Cesium 137 irradiation at 4.5 rad/min. at comparable 
dose levels, the DRF for the EMTg tumor was not significantly 
different from that for the bone marrow CFU's but was greater than 
that for the jejunal crypt cells. Thus, if the small intestine is 
the dose limiting normal tissue in the treatment volume, low dose 
rate irradiation would be more advantageous therapeutically than 
conventional dose rate irradiation. The increased sparing of the 
small bowel but less sparing of the hemcpoietic cells with low 
dose rate irradiation would also support the use of low dose rate 
teletherapy in the management of malignant lymphomas, leukemias, 
and in bone marrow transplants. Whether low dose rate teletherapy 
would also be more advantageous in the treatment of other types of 
malignant neoplasms needs to be verifiec by the ongoing clinical 
studies. However, the potential therapeutic gain with low dose 
rate teletherapy must be balanced against the impracticality of 
protracted time of exposure and immobilization of patients for 
this form of treatment. 


Modification of Gastrointestinal Death in Mice Exposed to Whole 
and Partial Body Exposures of Low Dose Rate Irradiation: Swartz 


HM, Reichling G, Stark R, Been A, Wilson, JF (Medical College of 
Wis., Milwaukee, WI 53226) 


X-irradiation was administered to the gastrointestinal tract 
of mice at an acute dose rate (90 rad/min) or low dose rates (2.2 
rad/min or 6.3 rad/min). The effects on gastrointestinal deaths 
were assessed by determining the LD59/6 following either whole and 
partial body exposures. 

The approximate LD59/g for whole body irradiation were: 1300 
rad at 89 rad/min versus £800 rad for 2.2 rad/min or 6.3 rad/min. 
Shielding the head and thorax yielded higher 7250/6 values. Re- 
sults for irradiation of only the lower half of the body were 
approximately: 1600 rad at 89 rad/min compared to 2600 rad for 
2.2 rad/min or 6.3 rad/min. 

These results provide experimental data that are pertinent to 
the use of low dose rate teletherapy of human subjects. They con- 
firm that the tolerance of the gastrointestinal tract to acute 
effects of radiation is greatly increased when the dose rate is 
lowered. Within the limitation of our experimental method, no 
difference was observed between dose rates of 2.2 rad/min and 6.3 
rad/min. Both of these rates were quite sparing compared to 89 
rad/min. This sparing effect was not diminished by using partial 
rather than whole body irradiation. These results suggest that it 
may be possible to overcome of the clinical limitations on irra- 
diation of the gastrointestinal tract by avoiding the radiation 
reactions that currently limit the tolerable radiation dose. It 
is now essential that the long term effects of low-dose rate irra- 
diation of the gastrointestinal tract be investigated. 


CLINICAL CONSIDERATIONS 


Historical Perspectives of Clinical Radiotherapy at a Low Dose 
Rate: Pierquin B (Service de Radiotherapie, Hospitalo Univ. Henri 


Mondor, Creteil, France) 


The utilization of low dose rate irradiation (LDR) in clini- 
cal radiotherapy has not been fully exploited except in curie- 
therapy with radium. Concerning teleradiotherapy, only COUTARD, 
in the 1930's, studied the slow delivery of a radiation dose, but 
the overall treatment time remained prolonged over several weeks 
as with classical fractionated technique. Renewed development in 
curietherapy with Iridium 192 permitted me to become aware of the 
interesting possibilities of LDR to allow delivery of a very high 
dose in a very short total time. Euphemistically, "6000 rad in 6 
days rather than in 6 weeks". Based on experience with more than 
3000 patients treated with Iridium 192 between 1960 and 1970 and 
especially my experience with over 250 patients treated to large 
target volumes for cervical lymph node recurrences, I acquired 
the clinical conviction that LDR to a dose of 1000 rad and up to 
2000 rad daily was well tolerated by the normal tissues but that 
the tumor, even when entirely poorly oxygenated, remained radio- 
sensitive and locally radiocurable. On this basis, the risk was 
taken in January, 1970 of irradiating by telecobalt LDR, several 
patients who presented with very advanced tumors in head and neck 
sites. Since there is an isoeffect plateau between the dose rates 
of 30 and 100+ rad/hour, I was able to treat these first patients 
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with daily doses approximating 900 rad delivered over 8 to 9 hours 

at the rate of 1.5 to 2 rad/minute. Eight years of experience 

(1970-1978) with 120 patients thus treated, more than half of whom 

had oral cavity or oropharyngeal lesions has led to the following 

conclusions: 

l. The most practical recommendable method of administering 
LDR is as a split-course consisting of two series of 3250 
rad separated by a 3 week rest interval, delivering 800 
rad daily at a dose rate of 1.5 rad/minute. Total dose 
therefore equals 6500 rad calculated at our reference iso- 
dose, habitually 90% of the dose at the center of the 
target volume. 

2. The effect on the skin is very reduced; 0.25 vs. 2.3 in 
the OERTC study comparing LDR with classical fractionated 
irradiation. 

3. The effect on the tumor at short and medium term observa- 
tion appears much more efficacious: (factor of 2 in favor 
of LDR in the same study). 

4. Necroses did not occur more frequently than with 
classical fractionated technique. 

5. Soft tissue sarcomas appear very radiosensitive to LDR 
(11 of 12 locally controlled). 

6. The small intestine appears very tolerant of LDR. Four 
patients treated for pancreatic cancer tolerated irra- 
diation without nausea or diarrhea, however, treatment 
was via relatively small portals measuring approximately 
1D x 12 x 6. 

7. We must study further the optimization of this technique 
and explore the possibility of finding the optimal dose 
rate. It is hoped that it will be the highest possible 
low dose rate to allow treating more patients daily per 
therapy machine. As of May, 1978 we have confirmed that 
our last several patients have tolerated well doses of 
800 rad given at 2.5 to 3 rad/minute. 

8. Studies conducted in close conjunction with our radio- 
biological colleagues will permit us to better deter- 
mine the optimization of dose rate as a function of 
the radiosensitivity of each normal or tumor tissue. 

This optimization equally applies to the notion of 
"split" course radiotherapy: when should a split occur 
and of what duration? 

9. Comparative trials should be organized and conducted 
to compare LDR vs. hyperfractionated irradiation vs. 
neutron therapy. I propose a meeting for this purpose 
in 1980 or 1981 in Creteil. Such a meet will assemble 
a small group of representatives of the teams of 
clinicians and radiobiologists interested in these 
irradiation modalities. 


The Potential for Clinical Exploitation of Low Dose Rate Tele- 
therapy*: Suit HD (Dept. of Radiation Medicine, Massachusetts 
General Hosp., Harvard Medical School, Boston, MA 02114), Brown BW 
(Dept. of Biomathematics, M. D. Anderson Hospital and Tumor Inst., 
Univ. of Texas, Houston, TX 77030) and Soriano A (Director of 
Cancer Management, Massachusetts General Hosp., Boston, MA 02114) 


The question being considered in this symposium is: would 
clinical results of external beam radiation therapy be improved by 
employing low dose rates, viz. *1-3 rads min~+ given in series of 
quite protracted exposures? The stimulus for this question is a 
widely held clinical opinion that the best results achieved in ra- 
diation therapy are those obtained using interstitial therapy. 

The physical characteristics of the latter feature dose rates of 
approximately 40 rads hr-l, single dose and continuous irradia- 
tion, short overall treatment time (3-8 days), and treatment 
volume confined to the palpable tumor and its immediately sur- 
rounding normal tissues. Clinical experience has demonstrated un- 
equivocally that external beam therapy combined with low dose rate 
intracavitary therapy for carcinoma of the uterine cervix has 
yielded superior results to that which can be obtained using very 
aggressive external beam techniques alone. However, recent re- 
sults from centers employing remote control afterloading systems 
for their intracavitary therapy but utilizing quite high dose 
rates have obtained results which apparently are approximately 
comparable to those using the more traditional low dose rate 
intracavitary therapy. This clinical finding indicates that the 
advantage of the intracavitary was not the consequence of a low 
dose rate but rather the superior dose distribution which made 
feasible the administration of high total doses. All of the ex- 
perience of radiation therapy has shown that where dose distribu- 
tion has been improved such that higher total doses could be em- 
ployed, the tumor control probability is increased. Our own 
interpretation of the results of interstitial therapy is that the 
predominant factor which has contributed to the superior results 
is the better dose distribution and not the low dose rate. 

There would be two radiobiologic advantages which may be a 
feature of low dose rate continuous irradiation. These are: 1) a 
reduced oxygen enhancement ratio, 2) greater opportunity for 
radiation inactivation of cells as they pass through the more 
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sensitive phases of the cell replication cycle. It is almost 
certainly true taat both of these advantages would, however, 
obtain for rral ation given in multiple fractions of small doses. 
For example. several fractions per day of doses in the range of 
50-100 racs per 'raction. 

There appear to be several significant technical problems in- 
herent in the we of the prolonged exposure periods which are 
necessary ir lew dose rate external beam therapy. Specifically 
there would alrms= of necessity be some decrement in the quality 
of the dose dist-ibution pattern over that which could be achieved 
with high dose wate conventional external beam therapy technique. 
Treatment vcivr would have to be relaxed in order to be certain 
that the target -olume was covered during all of each protracted 
radiation sessiors. This would be the consequence of a prolonged 
time of immcbikEi-ation, i.e. for radiation administered at 50-100 
rad hr-l for a tetal of 6-9 hrs per treatment. This would mean 
that highly scpa-:sticated radiation therapy techniques would not 
be readily feasible and there would surely be a tendency to employ 
simple technriqus:, i.e. single field or parallel opposed portals. 
Further, the low dose rate protracted technique would be difficult 
for those treatment problems where contiguous areas were to be 
treated; for exarple, head and neck carcinoma (primary plus lower 
neck), ca of tt» breast (chest wall and supraclavicular regions). 

The effectiveness of radiation given continuously at various 
dose rates cr zs fractionated high dose rate irradiation was con- 
sidered by refe-ence to a model which features a combination of 
the single hit, single target and the multi-target, single hit 
inactivation.  Zcuation for survival fraction is: 


3 = e-wD/Dg [i - (1 -e-(1-4)D/D0)" | 


where w = the r-cportion of energy absorbed in production of non- 
reparable dama=. In an analysis of the performance of this model 
there was ao de-ected advantage of the continuous low dose rate 
irradiation ove highly fractionated irradiation (small dose per 
fraction). For example, at dose rates of the order of 50-100 rads 
per hour or dos» per fraction of 100 rads or less the total dose 
required t» acireve a survival fraction of 10-5 would be the same 
for the two app-caches (n values of 4-10, repair half time for re- 
pair of damaged site of <60 min). The highly fractionated or the 
continuous low iese rate irradiation may be more effective than 
conventional fractionation schedule because of the OER or more 
favorable age dersity distribution or the use of shorter overall 
time but radiob clogically they appear to be approximately 
equivalent. Th=se new approaches are potentially very interesting 
and certainly warrant a serious clinical investigation. 


*This work was supported in part by DHEW Grant #CA13311. 


Current Results cf an E.0O.R.T.C. Trial Comparing Low Dose Rate and 
Classical ?raict erated Treatments of Base of Tongue Epitheliomas: 
Baillet F [Serv æ de Radiotherapie, Centre Hospitalo Univ. Henri 
Mondor, Creteil France) 


This -rial wes preceded by preliminary studies of low dose 
rate irrad_atiom of 70 patients on the service of Pierquinm at 
Creteil. -nitisally forty-five patients with advanced ENT tumors 
(T » 4 cm. in al cases except 3) were treated with one of two 
techniques bota» exploying the low hourly dose rate of 0.8 to 1.8 
Gy per hou- -o : daily dose of 6 to 8 Gy. Technique A consisted 
of 70 Gy as a s .r2le course; Technique B of 65 to 70 Gy as a split- 
course wita s r-st interval of 3 weeks at mid-course. Fifteen pa- 
tients were :re-ted with Technique A; 30 with Technique B. Cutan- 
eous react.ons -ith Technique A were extremely mild but ne visible 
reaction occurr-d with Technique B. Marked mucosal reactions 
occurred ia .4 -f 15 with Technique A vs. 4 of 30 with Technique 
B. Comple:e di a pearance of tumor at 3 months was observed in 33 
of 45 patients. Tumor disappearance was essentially the same with 
either techn.qu (60% Technique A vs. 54% Technique B). Necrosis 
has occurred in 15 of 25 patients who have not relapsed (6/11 73, 
9/14 T4). Seve >f nine occurred with Technique A compared to 8 
of 16 with Tech ique B. Based on this data, low dose rate irra- 
diation wa: eon lided to be safe if given as a split-course and to 
produce tumor d sappearance more frequently than expected with 
classical :ract onated irradiation. On this basis the current 
trial was ergan zed in January, 1976 comparing Technique B vs. 
classical :ract onated irradiation of 70 Gy total dose acninis- 
tered as 5 frac ions of 2 Gy per week. Reduction of irrediated 
volume is made .t 45 Gy with fractionated therapy and at 35 Gy 
with low dese r.t» technique to shield the cervical spinel cord. 
To date 16 pat-«n-s, 8 in either arm of the study have ccmpleted 
treatment with “he following observations: cutaneous reactions 
graded fror © te 3 were greater by a factor of 10 with the 
fractionated tedhaique. Mucosal reactions were identical for both 
schedules. Tuner disappearance occurred more frequently with low 
dose rate technzque, 75% vs. 50% at 3 months. In April, 1978 5 
of 8 patierts tzeated with the low dose rate technique are alive, 
4 of 8 trested ci-3 the fractionated technique. Necrosis occurred 
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in one fourth of the patients in either group. In the low dose 
rate group 3 of the 8 patients are alive without relapse or necro- 
sis and 0/8 in the fractionated technique group. The poor prog- 
nostic influence of preexisting ulceration appears to be overcome 
with the low dose rate technique, there being only 3 relapses in 

5 cases who had initial ulceration, 3 of 3 treated with the frac- 
tionated technique. Our preliminary conclusion is that a better 
result is being obtained with low dose rate irradiation in such 
cases. 


Clinical Applications of Hyperfractionated (HFI) (8 and 16 frac- 

tions per day) Concentrated Irradiation: Castera D and Loirette M 
(Centre J. Godinot, Reims, France) Dutreix J (Institut C. Roussy, 
Villejuif, France) 


In a comparative study measuring human skin desquamation 16 
fractions of 0.45 Gy per day given at 30 minute intervals over 3 
consecutive days was found to be biologically equivalent to reac- 
tions produced by 2 x 8.5 Gy in 3 days, to 27 Gy given as frac- 
tionated irradiation over 3 weeks and to the low dose rate sched- 
ule of 22 Gy given at 0.92 Gy per hour (2 x 4 hours daily). Ina 
second preliminary therapeutic study ll patients with advanced 
head and neck lesions were treated for palliation with 250 kV X- 
Rays giving 16 fractions per day to total skin doses of 26 to 30 
Gy. Moderate to brisk dry desquamation peaked at 25 days and was 
repaired at 40 days; mucositis peaked at 10 days and was repaired 
by 20 days. Tumor regression was appreciable at 10 to 20 days. 
This sequence of reactions was similar to that observed with con- 
centrated irradiation given in 2 fractions of 9 Gy in 3 days. In 
5 patients a second series was given after a rest interval of 3 to 
6 weeks; in 2 there was no evidence of local disease at the time 
of death at 20 months. In a third clinical study 56 patients with 
head and neck tumors (9 T2, 43 T3, 4 T4-NON1, 34 N2N3, 22) were 
treated with cobalt 60 teletherapy with curative intent given as 8 
fractions per day of 0.90 Gy at 2 hour intervals over 5 consecu- 
tive days repeated after a 2-week rest interval. This resulted 
in administration of 7.2 Gy per day, 36 Gy per series and 72 Gy 
total dose. Practically all primary lesions remain clinically 
controlled except for 4 clinical suspicions of recurrence. In 9, 
node residua required surgical excision which healed without 
complication or subsequent recurrence. Brisk mucositis was re- 
paired at 2 months in 75% of cases; it has persisted more than 4 
months in 3 patients. Four patients had laryngeal edema; 1 re- 
quiring tracheotomy. This series of patients has been compared 
to a series of 54 patients previously treated with conventional 
fractionation (70 Gy/7 weeks) treated through similar portals. 
With the HFI schedule early mucosal reaction was greater but of 
shorter duration.  Xerostomia was more marked and late cervical 
fibrosis was more frequent but was asymptomatic. Local control 
of the primary tumor was superior with HFI (4 failures vs. 14) 
but control of lymph node metastasis was less (9 failures vs. 39. 
The survival rate at 6, 12, 18 and 23 months is higher for HFI 
(63% vs. 30% at 23 months) suggesting a benefit with HFI but a 
clinical trial is necessary for confirmation. Fatal complications 
of hemorrhage or extended necrosis were similar with the two 
schedules (7 HFI vs. 10 conventional). 


Clinical experience with Low Dose Rate Therapy at the Rotterdam 
Radiotherapy Institute: Kuipers, Tj (Rotterdamsch Radiotherapeu- 
tisch Inst., Rotterdam, The Netherlands) 


In a pilot study, 66 sites in 63 patients have been treated 
with low dose rate telecobalt therapy in order to advance knowl- 
edge of therapeutic indications and contra-indications for this 
type of treatment. Mainly palliative results have been strived 
after. The poor prognosis of recurrent gynecological malignancies 
seemed to justify the admission into this pilot study of patients 
suffering from this type of disease. 

Case reports from a few other centers mentioning some favor- 
able results in non-gynecological sarcomas, were the reason for 
also including various malignant soft tissue tumors. Most of the 
leiomyosarcomas, however, originated from the myometrium. 

Patients remained in the treatment room for 5-6 hours per day 
and were repositioned every 20-30 minutes. Short rest intervals 
were allowed for nourishment and elimination. The dose rate at 
the centre of the tumor was 1.0 - 1.2 Gy/hour. Treatment was 
given through anterior and posterior pelvic portals measuring as 
large as 14 x 14 cm. to a dose of 5 Gy, whereas sarcomas of a limb 
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received 6-8 Gy a day. Five fractions per week were given. The 
total dose for pelvic tumors was usually 50-60 Gy, applied in two 
equal courses separated by an interval of 2-3 weeks. 

Sarcomas of a limb received a total dose of 60-70 Gy. During 
the first portion of the study, lower total doses were applied. 
The long daily treatment time was not always well supported; 
therefore, in a number of patients treatment was partially given 
with conventional megavoltage methods precluding evaluation. Poor 
selection of patients early in the study resulted in a total of 18 
non-evaluable cases. 

Remarkable reduction of tumor volume (up to 90% and more) was 
observed in the leiomyosarcomas. The best results were seen in 
the two patients with a recurrent mixed-mesodermal tumor: one of 
them appears to be free of tumor more then three years after low 
dose teletherapy. 

The results show that for a carcinoma of the cervix, re- 
current following full course of initial radiotherapeutic treat- 
ment, the addition of low dose rate teletherapy results in a high 
rate of severe complications. In other cases, recurrent following 
surgery and post-operative irradiation as initial treatment, a 
reasonable palliation was achieved without complications if the 
post-operative vaginal application had given only about 50% of 
tolerance dose at the surface. 

Recurrent ovarian carcinoma usually requires a high dose in a 
large volume. Therefore, external low dose rate irradiation is 
not the treatment of first choice, yet some palliation was 
achieved in a few such patients. 

Overall, twenty-two recurrent carcinomas of the cervix, 
twelve other gynecological or urologic tumors and fourteen soft 
tissue sarcomas were treated yielding a total of forty-eight 
evaluable sites. In these, excellent or good palliation was noted 
in sixteen, twelve obtained moderate palliation and twenty re- 
sponded poorly. Eleven severe complications were encountered. 


Low Dose Rate Telethera of Unresectable Carcinoma of the Pan- 


creas. Results of a Pilot Study: Wilson JF (Medical College of 
Wis., Milwaukee, WI 53226) 


In the United States today pancreatic cancer is the 4th most 
common fatal malignancy following carcinoma of the lung, breast 
and large bowel, there being only 1% overall survivorship at five 
years. Two significant barriers to progress in radiation therapy 
of pancreatic cancer have been the notorious difficulty in 
accurately localizing such lesions and the proximity of critical 
organs which tolerate irradiation poorly, principally small bowel, 
kidney, liver and spinal cord. Experience during the past 20 
years has shown clearcut dose dependency of local control con- 
firming that tumor doses of less than 3500 to 4000 rad conven- 
tionally administered are probably ineffectual. Clinical 
and experimental studies strongly sugges- the sparing effect of 
low dose rate irradiation is different for different organs but 
particularly for the gastrointestinal tract which seems to show 
remarkable adaptability and can tolerate higher doses of radia- 
tion than were previously thought possible if delivered at lower 
dose rates. Six patients have been evaluated for inclusion in a 
pilot study; four have actually completed treatment (2 excluded 
due to mental incompetence). Patients received cobalt 60 tele- 
therapy through portals measuring an average of 12 to l4 cm^ with 
an SSD varying between 68 and 75 cm. to give a dose rate of 95 
rad per hour at the center of the tumor. Minimum total tumor 
doses of 5300 to 6150 rad were administered. Such irradiation 
was extremely well tolerated by patients producing minimal or no 
acute side effects during treatment.  Karnofsky performance status 
improved in one patient and did not change in the other three. 
Cutaneous reactions were extremely mild consisting of only an ex- 
tremely faint erythema at the end of treatment. One patient died 
of disseminated cancer after 28 weeks. Postmortem examination 
confirmed a profound radiation effect in the tumor; minimal or no 
radiation effect was evident in the irradiated adjacent intestine, 
skin or kidney. Profound histological changes were also noted 
within the liver substance characterized by marked hepatocellular 
damage in conjunction with an unusual bile duct proliferation 
suggesting an individual adaptability to low dose rate irradiation 
of various cell lines within a single organ. This phenomenon is 
currently being studied further in a laboratory model. Of the 
remaining three patients, one is alive with disease at 26 weeks; 
local recurrence is suspected in another at 12 weeks and the 
fourth is doing well 10 weeks postirradiation. 


From Earlier Pages... 


A wise old Roentgenologist 
Was sailing o'er the sea; 

He looked a sorry Pessimis , 
As ill as he could be. 

He muttered with a bitter laugh. 
As to the rail he hied, 

"| need no silly radiograph 
To show me my inside!” H] 


This ephemeral stanza appeared in our Journal in April 
1916, and it was not an isolated item. Obviously, the 
character and content of the Journal have changed since 
early issues, when poetry appeared from time to time. 
The first volume of the American Journal of Roentgenol- 
ogy was printed in 1913. It was developed to serve the 
needs of a society of about 180 members, to publish the 
papers which had been presented at their meetings, and 
to permit exchange of ideas among this small member- 
ship. The predecessor of the Journal, the American 
Quarterly of Roentgenology, had more limited functions. 
The new Journal was a monthly publication, and the ex- 
pansion required a considerable increase in material. 

Some of the growing pains were evident. The entire 
first issue was a memorial to a prominent member of the 
Society, Charles Lester Leonard. This issue began with a 
full-page, somber poetic elegy in his praise. The remain- 
der of the issue was devoted to a report by Dr. Leonard 
describing examination of the gastrointestinal tract with 
x-rays, and it concluded with a long bibliography of his 
writings. 

The second issue was in the format with which we 
have become familiar: original articles, editorials, news 
and notes, and abstracts of the current literature. Never- 
theless, the editor included much material which he 
knew would interest the small, closely knit membership. 
Poetry was frequently published. In 1914 there was a full- 
page anonymous parody of Andrew Lang's poem "Pen 
and Ink" [2]. A closely spaced 2 page series of three 
poems by Caroline Bartlett Crane, wife of A. W. Crane, 
president of the Society in 1916, memorialized a dinner 
given by her at their home in Kalamazoo [3]. The poem 
named many of the prominent radiologist-guests, and 
apologized to those omitted because of the strictures of 
rhyme and meter. In August 1918, there was a full-page 
untranslated poem in ungrammatical French describing 
the training of x-ray technicians in France during the war 
[4]. Some of the language is not in cultured use, and the 
absence of a translation may have been in the interests 
of delicacy. The informality of the entire publication is 
indicated by the inclusion of a poem by 12-year-old 
Helen Ashbury in 1920 [5]. (A young Baltimore radiolo- 
gist, H. E. Ashbury, is included in the formal photograph 
of the 12th annual meeting of the ARRS in Richmond, 
Virginia, in 1911 [6].) 

Despite this informality, it is interesting to note that the 
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contributors o the Journal in 1914 did not consider 
themselves pioneers. Dr. Lewis Gregory Cole in a discus- 
sion of tre value of the negative examination [7] was 
able to write “In the early days of Roentgenology, | well 
remembe .... " and to contrast that with his present 
time, Nov3mber 1914! 

Graduailv. with increase in size of the membership, 
there occurred some loss of the informal intimacy of the 
members. and, no doubt, some sense of self-awareness 
developed. Tne poetry, and the doggerel, gracually dis- 
appeared. Although the Journal adopted, and main- 
tained, a more serious mein, befitting its purpose, even 
then the fine arts were not entirely neglected, but tcok a 
somewhat more appropriate form. For several yeers a 
spokesman for the city which was to host the annual 
meeting was permitted the excess of hyperbole. orotund- 
ity, and euphuism in his invitation to the membership. 
This invitation appeared as an editorial several months 
before the meeting. These sometimes florid presenta- 
tions incl ided photographs of the countryside surround- 
ing the host city, and these illustrations were frequently 
strikingly picturesque. There were photographs of 
craggy mpouncain vistas around Chattanooga [8], water- 
falls near Minneapolis [9], architecture in Minneapolis 
and Washing-on [10]. A remarkable, cigar-smokinc an- 
gler appearec , unaccountably, in two poses, one with a 
boat background [11] and another in a lake forest scene 
[9], and in both he proudly displayed the same strirg of 
nine immsnse lake trout. 

The Journal has continued to adapt with the times. 
The entic2ment to attend the meetings is now in the “orm 
of quality of information rather than geography. With the 
impressive growth in the circulation of the Journal, the 
membersaip nas become a relatively much smaller part 
of the readership, and thus the responsibility is of a 
different nature, and to readers with a more catholic 
outlook. Rather than including poetry, the Journal must 
be a repcsitary for organized, collected information as 
well as a means of recording announcements of work 
presenting the leading edge of radiology, such as the 
papers given at the annual meetings. In his presidential 
address cf 1970 [12], John F. Roach pointed out that the 
Society rests on two pillars: the Journal and the educa- 
tional exoeriences afforded by the annual meetings. 
These continue to complement each other. 

E. Frederick Lang 
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Editorial 





Contrast-Induced Acute Renal Failure 


Acute oliguric renal failure is an uncommon, but rec- 
ognized complication of the use of iodinated radio- 
graphic contrast media, and renewed attention has been 
given to this problem with a succession of papers in 
major medical journals [1-6]. These reports should re- 
mind radiologists that, although modern contrast agents 
are well tolerated by large numbers of patients, they are 
not completely innocuous substances. Indeed, they may 
induce occult renal injury with greater frequency than is 
commonly appreciated and this injury may be perma- 
nent. How does this happen? 

Although the exact pathogenetic mechanisms involved 
in contrast-induced renal failure remain obscure, theo- 
ries invoking a wide variety of factors have been pro- 
posed. Killen and Lance [7] attributed the nephrotoxicity 
of commonly used angiographic contrast media to a 
direct effect on tubular epithelium. All gradations of 
injury, from cloudy swelling to cellular dissolution, were 
noted in tubular cells. However, the glomeruli were 
spared. 

Postlethwaite and Kelley [8] noted the considerable 
uricosuric effect of iodinated contrast materials, espe- 
cially cholecystographic agents, and postulated that 
acute uric acid nephropathy could account for occa- 
sional cases of renal failure after their administration. 
The uricosuric effect of these agents seemed to be 
caused by enhancement of uric acid secretion by proxi- 
mal and distal convoluted tubular cells. The theory is 
supported by the observation that this effect is com- 
pletely inhibited by prior administration of pyrizinamide, 
a drug believed to specifically and completely block the 
tubular secretion of urate. The uricosuria produced by 
contrast agents may be accompanied by precipitation of 
urate in the tubular lumen, causing obstruction to the 
flow of urine and possibly cellular injury. 

Berdon et al. [9] suggested that contrast exposure 
could induce precipitation of Tamm-Horsfall protein, a 
natural constituent of urine, in normal patients. They 
proposed that this mucoprotein is capable of forming a 
viscid gel that can partially or totally block urine flow 
through the tubules in the proper setting of dehydration, 
relative oliguria, and specific urine protein and electro- 
lyte concentration. Further investigation of this, and 
other contrast-protein interactions, is needed to assess 
its importance in the pathogenesis of transient renal 
failure. 

The hemodynamic changes following intravascular ad- 
ministration of iodinated contrast media are of particular 
interest. In peripheral vascular beds, a drop in peripheral 
resistance and an effective increase in blood flow are 
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observed. These phenomena are in large part related to 
the osmolarity of the injected material [10, 11]. Sodium 
content and 5H of the contrast do not seem to be 
significant in this regard. In the kidney, however, iodi- 
nated contras: agents have consistently been shown to 
decrease total renal blood flow in experimental animals 
[12-14]. Some investigators [15, 16] have observed cren- 
ation, spherocyte formation, and decreased pliability of 
red blood ce!s in the presence of various contrast 
materials and have related these phenomena to the 
hypertomicity of these agents. They proposed that the 
nonpliable esy-hnrocytes, unable to pass through capillary 
beds, cause Judging and therefore decreased flow in 
the rena! microcirculation. Studying the microcircula:ion 
of the bat's wing, Wiedeman [16] noted abnormal platelet 
clumping and adherence of white blood cells to vessel 
walls, and implied that direct endothelial damage was 
also a significant factor. 

One must of course consider the unique features of 
renal circulation in any discussion of hemodynamic 
changes induced by hyperosmolar substances such as 
iodinated cortrast media. Talner and Davidson 13] 
found a decrease in renal extraction of p-aminohippuric 
acid accompanied by a transient fall in renal blood flow, 
after the administration of various contrast agents, hy- 
pertonic saline, and mannitol directly into the renal 
artery of dogs Aortic and renal artery pressure did not 
change significantly, and they suggested intrarenal vas- 
oconstriction as a possible explanation for these effects. 
It would be attractive to implicate the macula densa and 
juxtaglomeruler apparatus here, since the juxtaglomer- 
ular apparatus is thought to play a major role in the 
autoregulation of renal blood flow. It has been shown 
that sodium content and osmolarity of tubular fluid can 
influence glomerular filtration, presumably mediatec by 
macula densa cells. Whether a similar type of feedback 
mechanism regulates renal blood flow after arteriog- 
raphy remains to be determined. 

The decrease in renal blood flow might alternatively 
reflect a chance in the complex system of regional blood 
flow in the kidmey. Four regions, each with different f ow 
characteristics, have been identified in acute experi- 
ments by autoradiography. These are (1) cortex, (2) outer 
medulla-inner cortex, (3) inner medulla, and (4) perirenal 
and hilar fat. Tne rate of flow is most rapid in the cort cal 
compartment, which receives about 88% of the total 
nutrient blood flow in the normal kidney [17]. Rerouting 
of blood from the cortex to the medulla (Trueta shunting) 
may occur in the end stages of such renal disorders as 
collagen vasevlar diseases, malignant nephrosclerosis, 
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chronic glomerulonephritis, and also in transplant rejec- 
tion. This is thought to indicate high resistance in the 
renal cortex, leading to decreased perfusion in this 
region with respect to the remainder of the kidney. 
Recently, Tadavarthy et al. [18] reported temporary 
Trueta shunting in normal kidneys during renal angiog- 
raphy. The mechanism of this phenomenon and its 
relevance to contrast-induced renal failure are unknown 
and may warrant further investigation in connection with 
the other hemodynamic effects of contrast agents. 

One might question how this theoretical information 
applies to the clinical situation. Specifically, can the high 
risk patient be identified, and what prophylactic mea- 
Sures might be instituted to decrease the incidence of 
acute oliguric renal failure after contrast studies? The 
Clinical profiles of patients who develop acute renal 
failure following the administration of iodinated contrast 
material would suggest that vascular factors are more 
significant than any tubular cytotoxic effects. Diabetics 
are at increased risk to develop acute oliguric renal 
failure after receiving radiocontrast agents, especially in 
the presence of dehydration and azotemia [6, 19, 20]. In 
this regard, it should be mentioned that while dehydra- 
tion could accentuate any of the previously described 
effects of contrast, adequate hydration does not seem to 
necessarily protect against renal failure [2, 21, 22]. 

All of the patients described by Diaz-Buxo et al. [23] 
had been diabetic for a minimum of 6 years, and all had 
clinical evidence of diabetic retinopathy, neuropathy, 
and nephropathy. Harkonen and Kjellstrand [24] studied 
29 diabetic patients in whom excretory urography was 
performed as a routine investigation of renal status and 
not because of sudden changes in renal function. Exac- 
erbation of preexisting renal insufficiency after pyelog- 
raphy was noted in 7696 of these patients, and in nine 
patients there was irreversible deterioration of renal 
function. The main risk factors seemed to be early-onset 
diabetes and more severe degrees of renal insufficiency 
before the study. 

More recently, Van Zee et al. [4] noted an incidence of 
acute oliguric renal failure of about 596 after excretory 
urography, in a group of high risk patients which in- 
cluded diabetics and nondiabetics. This is to be com- 
pared with an overall incidence of less than 1% in 
unselected populations. Of the nondiabetic group, 14 of 
15 had recognized renal disease due to hypertension 
(five patients), glomerulonephritis (three), hydrone- 
phrosis (three), and gouty nephropathy, polycystic dis- 
ease, and mild transplant rejection (one patient each). It 
is noteworthy that all but two patients were well hydrated 
at the time of urography. These findings support an 
impression that small vessel disease may significantly 
predispose to contrast-induced renal failure. Tubular 
epithelial cell toxicity in such compromised kidneys may 
be a secondary and additive phenomenon rather than an 
initiating event in renal failure in this setting. Although 
intratubular contrast concentrations may actually be less 
than normal, the period of exposure is prolonged and 
each nephron handles a larger fraction of the adminis- 
tered dose. Direct tubular damage may therefore occur. 


EDITORIAL 


Urate nephropathy may also play some role, since many 
patients are hyperuricemic due to underlying renal insuf- 
ficiency. This nevertheless does not seem to be the 
major determinant of contrast-induced renal failure, 
since not all patients who develop this complication have 
elevated serum uric acid prior to study. 

The high incidence of acute renal failure in susceptible 
groups of patients may be partially explained by the 
relatively large doses of contrast used for drip infusion 
urography and some angiographic examinations. Gru- 
skin et al. [12] observed that hematuria did not occur in 
infants undergoing cardiac catheterization when the 
dose of contrast did not exceed 3 ml/kg. Other investi- 
gators [4, 21] have also postulated a dose-related effect, 
but consistent dose-response relationships have not 
been demonstrated to date either clinically or experi- 
mentally [3]. Further study of this question is needed, 
but from the available data it is not unreasonable to 
conclude that the maximum safe dose of contrast is 
probably less than 5 ml/kg, and undoubtedly much less 
in patients with underlying renovascular disease and/or 
hyperuricemia. 

In summary, clinical and experimental data seem to 
identify the patient at high risk to develop contrast- 
induced acute renal failure as having either or both of 
the following: (1) small vessel renal disease, diabetic or 
otherwise, and (2) hyperuricemia, either primary or sec- 
ondary to underlying renal insufficiency. If possible, 
alternatives to contrast examinations should be found 
for such patients. However, if necessary diagnostic infor- 
mation cannot be obtained other than by contrast exam- 
ination, then doses of iodinated contrast media should 
be kept to a minimum, and an adequate state of hydra- 
tion should be maintained. The benefits of preserving 
renal blood flow and controlling serum and urine uric 
acid have yet to be ascertained by controlled clinical 
trials. 

Margery Heneghan 
New York Hospital-Cornell Medical Center 
New York, New York 10021 
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Letters 


Single-Contrast/Double-Contrast GI 


In reference to the article ‘Double-blind Study of Single and 
Double Contrast Upper Gastrointestinal Examinations Using 
Endoscopy as a Control” [1], the many variables which enter 
into such a study prevent a valid conclusion. In fact, it is indeed 
not logical for one who has not personally conducted the 
fluoroscopic examination to be responsible for an informative 
and accurate interpretation of spot films and overhead films. 
Attempts to interpret radiographs without the most important 
aspect of the examination is a corner into which we sometimes 
paint ourselves. 

Certainly any properly conducted so-called ‘‘single-contrast 
examination” should find sufficient gas in the stomach to 
produce a double-contrast study of the antrum and of the 
duodenum. It is agreed that distension of the stomach with gas 
in some instances adds materially to the examination, but that 
should be "dealer's choice." | would safely state that an experi- 
enced examiner doing a meticulous upper gastrointestinal study 
can outperform the advocates solely relying on the double- 
contrast method, as Montagne et al. report. But the idea of 
blind interpretation of only those films presented to an inter- 
preter without his own insight and know-how is fraught with 
error. 

The study should probably have included another control via 
examining either the same or an additional 100 patients twice 
by the same method. |n other words, 100 patients by the 
contrast method at two intervals closely related and another 100 
by the conventional method on two successive similar intervals. 
| realize that all of this is difficult, but otherwise the study lacks 
validity. It is well known that the endoscopist is not the ultimate 
arbiter no matter what his expertise or experience. 

John H. Walker 
Mason Clinic 
Seattle, Washington 98111 


The article by Montagne et al. [1] substantiates the findings 
which | have published on many occasions in letters and 
articles. There is no reason when performing a gastrointestinal 
series, that both air studies and the ordinary barium meal 
examination with high kilovoltage and compression cannot be 
used. My results over the years have been excellent. Air studies 
alone will frequently miss obvious lesions. There is no question, 
however, that this method is best for superficial ulcers and 
gastritis. Historically, it may be of interest that for many years 
Dr. Crohn inserted a Levin tube for gastric analysis as an office 
procedure and then sent the patient to me for films. Utilizing 
the nasogastric tube, | performed air studies with high-density 
barium followed by conventional upper gastrointestinal series. 

Richard H. Marshak 
1075 Park Avenue 
New York, New York 10028 
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Reply 

The purpose of our paper was to evaluate the accuracy of the 
double-contrast examination of the stomach and duodenum if 
performed as the only examination of the upper gastrointestinal 
tract and to compare this with the single-contrast upper gas- 
trointestinal series. To equalize the two examinations, our 
approach was to compare the two as much in a double-blind 
fashion as possible. Therefore the protocol called for separating 
the films of the single- and double-contrast examinations, and 
having examiners who were not familiar with the patients do the 
readings separately. This obviously put the single-contrast ex- 
amination at a disadvantage, but since the value of the single- 
contrast examination has been documented over many years, 
we did not elect to again substantiate its value using fluoros- 
copy with compression and all the other technical advantages 
that may be possible. 

We did not review the films on the 100 patients twice, since 
the purpose of the study was not to examine the reliability of the 
examiners against themselves, but to duplicate as much as 
possible the clinical situation in which the films are read and 
reported. Our results do not detract from the value of either the 
single- or double-contrast examination, but demonstrate that by 
using the advantages of each, overall results will be improved. 

The endoscopist may not be the ultimate arbiter no matter 
what his expertise or experience, but the only ultimate arbiter is 
autopsy and we were not skillful enough to be able to design a 
study based on autopsy proof. 

We are very grateful that Dr. Marshak agrees with our findings 
and conclusions and feel that his experience and expertise 
further contribute to the validity of the paper. 

Albert A. Moss 

Alexander R. Margulis 
Jean-Philippe Montagne 
University of California 

San Francisco, California 94143 


Lymphography vs. CT of Lymphomas 


As stated in the paper "Accuracy of Computed Tomography 
in Detecting Intraabdominal and Pelvic Adenopathy in Lym- 
phoma” [1], CT undeniably has a significant role in the workup 
of patients with lymphoma. However, it is questionable if at this 
point all the answers are in and if it is yet time to draw 
conclusions based on such a limited sample of patients. 

To be specific, when results were presented, lymphomas 
should not have been lumped into one group but subdivided 
into Hodgkin's and non-Hodgkin's lymphomas. There is a differ- 
ence in the presenting stage between these two subgroups. 
Non-Hodgkin's lymphomas usually present in more advanced 
clinical stages, therefore frequently appearing as a bulky tu- 
mor, where CT or ultrasound are probably of much value. In 
526-1076 of patients with Hodgkin's lymphoma, one finds only 
minimal or no enlargement of nodes which are diseased. How- 
ever, the structural changes in these nodes can easily be 
recognized lymphography but, because their size is essentially 
normal, not by CT. Since therapy depends on extent of the dis- 
ease, it is important to identify these patients. 

The paper does not specify how many of the patients with 
positive CT scans belonged to the Hodgkin's and how many to 
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LETTERS 


the non-Hodgkin's group. Nor is there any mention as to how 
extensive the disease was. Did most have significantly enlarged 
nodes? Was the entire retroperitoneum involved? Were only 
single nodes or nodal groups involved? 

As far as the accuracy of the so-called "normal" group is 
concerned, clinical staging is not accurate enough. The claims 
that clinical follow-up can be used as a proof that interpretation 
is correct reminds me of papers published in the 1960s regard- 
ing accuracy of lymphography. True accuracy of lymphography 
was only established after the results of the methodical studies, 
including staging laparotomies done by the Stanford group, 
were published. Only then were we able to learn the true criteria 
for interpretation of the lymphograms. Similar rigid criteria 
should be applied to CT before conclusions are drawn. 

| must take issue with the statement that lymphography has 
no real advantage over CT when following patients. In most 
instances sufficient contrast medium remains in the node to 
allow recognition of nodal changes for at least a year, if not 
longer. During that time a single plain film of the abdomen is all 
that is needed to compare with previous studies. This is far 
simpler, cheaper, and less time-consuming than repeating a CT 
scan at intervals of 2-3 months as is usually done after lymphan- 
giography. 

While time may prove that CT and ultrasound are as sensitive 
or more sensitive than lymphography, the limited experi- 
ence available now does not justify suggesting that CT or 
ultrasound be used for staging of lymphomas. Accuracy of 84% 
is not acceptable. It is the patient with minimal involvement that 
we want to find early; it is easy to identify the one with obvious 
disease. It is questionable if one needs lymphography if the 
CT or ultrasound are positive, but is it justified to conclude, with 
the limited information available, that the negative CT reliably 
reflects the stage of the disease? Are we willing to accept a 
small error in correct staging of potentially curable patients? 
These questions must also be answered before one discards the 
tedious, but fairly reliable lymphography. 

P. Ruben Koehler 
University of Utah Medical Center 
Salt Lake City, Utah 84132 
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Reply 


It is true that 5%-10% of patients with Hodgkin's lymphoma 
may have minimal or no enlargement of nodes which, in fact, 
are diseased. We did not encounter such a case during the time 
of the study which was reported. Recently, we saw a patient 
who had a "normal" CT scan despite an inguinal node biopsy 
positive for Hodgkin's disease. Lymphangiography was recom- 
mended in that instance and showed replaced but normal-sized 
lymph nodes. It is clearly stated in the discussion of our paper 
that "lymph nodes which are normal in size but replaced with 
tumor will not be distinguished as abnormal by CT." 

We agree with Dr. Koehler that clinical staging is not accurate 
enough and cannot be relied upon as the final proof for the so- 
called "normal" group. In our paper, the accuracy of CT is 
computed only on the cases with surgical or autopsy proof. The 
overall accuracy in our series is 90% and not 84% as alluded to. 


1117 


The 84% is simply a percentage of agreement between the CT 
scan and the ymphangiogram in the 37 patients whe had doth 
CT and lwmphangiography but no surgical staging procedure. 
Nowhere in dur paper does the statement "that lymphography 
has no real ecvantage over CT when following patients, .. . ” 
appear. We dd state that "lymphangiography has only a tran- 
sient advantace over CT in following patients and the latter is a 
more valuable tool for long-term follow-up." The amount of 
residual contrast medium remaining in the lymph nodes after 
lymphangiography is quite variable. Although it is probably true 
that most patierts will have sufficient contrast medium retained 
in the nades cr a diagnostic abdominal film up to 6 months 
later (1 year seunds a bit long to us), only less than cne-helf of 
the relapses ir Hodgkin's disease occur in the first 15 months, 
whereas the res’ of the recurrences occur within the first 5 years 
[1]. It is doubt ul that any significant percentage of patients will 
have enough residual contrast medium by that time. Having 
worked with CT for 3 years in patients who have had both CT 
and lymphangegraphy, we have been impressed with the large 
number cf cases in which the follow-up abdominal fiim e ther 
had insufficient contrast remaining in the nodes to allow ‘or a 
firm diagnostic opinion or, even worse, appeared decept vely 
normal or unchanged when, in fact, subsequent CT demon- 
strated a sig- f cant increase in node size in other locations 
such as the mesentery or other nodes which had no residual 
contrast matesie! within them. We are in the process of accumu- 
lating a series > these cases in order to press this point further. 
The overall accuracy of CT in lymphoma in our series cf 31 
surgically provem cases is 90%. The overall accuracy of ym- 
phangiograph* n lymphoma in the series of Castellino et al. is 
92% [2]. The eciference between CT and lymphangiography is 
that the form= may have a 1496-1596 false negative rate, 
whereas the Izter may have up to a 25% false positive rate. The 
chance that CT will miss an involved node is no greater “han 
lymphangiogrephy over-calling a hyperplastic lymph node. 
Joseph K. T. Lee 
Robert J. Stanley 
Stuart S. Sagel 
Robert G. Lavitt 
Mallinckrodt Institute of Radio ogy 
St. Louis, Misscuri 62110 


REFERENCES 


1. Weller SA 3latstein E, Kaplan HS, Rosenberg SA: Iritial 
relapses ia previously treated Hodgkin's disease. Caacer 
37 : 2840-2346, 1976 

2. Castellino FA, Billingham M, Dorfman RF: Lymphograohic 
accuracy n Hodgkin's disease and malignant lymphoma 
with a note an the "reactive lymph node as a cause of most 
false-positve lymphograms." Invest Radiol 9:155-165, 
1974 


U'trasound of Tumor Extension to IVC 


| read with nterest the article entitled "Ultrasonic Detection 
of Renal Tumcr Extension into the Inferior Vena Cava' [1]. The 
authors felt that "only one previous case of intracaval tumor 
extension demonstrated by ultrasonography has been repcrted 
in the EnclisF anguage literature." | wish to point out an article 
written by me aatitled “The Inferior Vena Cava: Mass Effects," 
in the MarcF 1978 issue of the AJA [2]. In that article. six 
patients were presented with mass effects on the vena cava trom 
a variety of tumors. In one of these patients, with renal cell 


Howard G. Bayley, 1914-1978 


Howard G. Bayley, 63, a 
community leader in Beaver 
Dam, Wisconsin, died May 
25, 1978 in Georgetown Uni- 
versity Hospital while un- 
dergoing emergency sur- 
gery for a ruptured abdomi- 
nal aortic aneurysm. 

Dr. Bayley was born De- 
cember 21, 1914 in Battle 
Creek, Michigan; he re- 
ceived his B.S. degree from 
Battle Creek College in 
1938. His medical degree 
was awarded by Northwest- 
ern University Medical School in 1942 and he interned at 
Milwaukee County Hospital, 1942-1943, before serving 3 
years in the U.S. Army. He was acting radiologist at the 
Veterans Administration Hospital, Marion, Indiana in 
1946 and 1947. In 1947 he became one of my first 
residents in radiology at the Veterans Administration 
Hospital, Wood (Milwaukee), Wisconsin, in a training 
program associated with Marquette University Medical 
School. 

In 1950, Dr. Bayley became the first permanent staff 
radiologist for St. Joseph's Hospital (now known as 
Beaver Dam Community Hospital); Waupun Memorial 
Hospital, Columbus Community Hospital, and Lutheran 
Hospital, Beaver Dam. He also formed the Radiology 
Associates of Beaver Dam, Inc. and was the guiding 
force when he took over as director of the four small 
departments of radiology for the hospitals he served; in 





a relatively short time he had busy, well organized 
departments in each institution. 

Howard 3ayley was highly intelligent, an excellent 
radiolog s: religious, and a man highly regarded by his 
medical zo leagues and by many highly placed nonmed- 
ical friends in an extensive community. His nonmedical 
appointmeats to boards and commissions ir his local 
commurity were numerous. For 28 years he was actively 
involved in activities of the Boys Scouts of America at 
county, stets, and national levels. He received many 
awards tror this organization, among his most cher- 
ished wes the Silver Beaver Award, the highest honor a 
volunteer m ey receive. 

Dr. Bavleywas equally active in the medical profession 
in his loca! community and at state and national levels as 
well. Amonc the various positions in which he served 
were: diplomat, American Board of Radiology; member, 
American Ccllege of Radiology, and later a fellow; coun- 
cilor to the American College of Radiology from Wiscon- 
sin. In add'tion he was an active member of numerous 
societies ircluding the Radiological Society of North 
America ard the American Roentgen Ray Socisty. 

Above al! Howard Bayley was an excellent radiologist 
who was d2eply involved in his specialty. He remained 
friendly, low key, and always available for friendly con- 
sultation wth his medical colleagues. His cont-ibution in 
elevatinc tFe standards of medical practice in his com- 
munity was superior. He is survived by his widow, Ar- 
deth, a son. James B. Bayley, a sister, Roberta Bennett, 
and a bretrer, Dr. Ned Bayley. 

Theodore J. Pfeffer 
Milwaukee, Wisconsin 53226 


Bernard S. Epstein, 1908-1978 


Bernard S. Epstein, a 
leading radiologic author 
and educator, died May 5. 
Born February 12, 1908 in 
New York City, he remained 
in New York state as both a 
student and resident in ra- 
diology and received his 
M.D. from the University of 
Rochester School of Medi- 
cine and Industry in 1932. 
He trained in radiology at 
the Jewish Hospital of 
Brooklyn and Montefiore 
Hospital, New York City, be- 
fore serving as a radiologist to Montefiore Hospital and 
Jewish Sanitarium and Hospital for Chronic Diseases 
from 1936-1939. Later Dr. Epstein was an associate 
radiologist with the Jewish Hospital of Brooklyn before 





assuming responsibility for the Department of Radiology 
at Long Island Jewish Hillside Medical Center in 1954. 

In 1975, Dr. Epstein left New York to participate in the 
development of the Department of Radiology at the 
University cf Texas Medical School in San Antonio. He 
was actively engaged in that career at the time of his 
death. 

Throuchcut his professional life, he remeined inti- 
mately irvdved with the educational aspects of radiol- 
ogy, serving as both associate clinical and clinical pro- 
fessor of radiology at Albert Einstein College of Medicine 
and late: es 3 visiting professor at the same institution. 
He was rro'essor of radiology at the State University of 
New YorE, Stoney Brook, from 1971-1975. 

Diseases of the spinal column were of special interest 
to Dr. Epstein and provided the stimulus for the majority 
of his more than 170 scientific publications His best 
known wor: was The Spine: A Radiologic Text and Atlas 
which wes published in four editions. 
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Dr. Epstein is survived by his wife, Kay Epstein, now of and grandchildren. 
New York City; a son, Richard Epstein: daughters, Alice Malcolm D. Jones 
Pomper and JoAnn Rubin; a brother, Dr. Joe Epstein; San Antonio, Texas 







In Memorium 





The Journal notes with sorrow the deaths of members of the American Roentgen 
Ray Society between September 1977 and August 1978. 
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Abstracts of Current Literature 


Chest 


Transbronchial mucus transfer of bronchogenic carcinoma. 
Cattaneo SM, Zipf RE, Johnson OE, Everhart LS (3545 Olen- 
tangy River Road, Columbus, Ohio 43214). J Thorac Cardiovasc 
Surg 75:585-594, April 1978 


The metastatic transfer of cells from a primary bronchogenic 
carcinoma to other portions of the lung as a result of mucus 
embolization and inoculation has been postulated. However, 
prior to this report, an actual case had not been documented. A 
45-year-old man with hemoptysis demonstrated a discrete 5 cm 
mass in the left lower lobe and a 1 cm nodule in the left upper 
lobe. At surgery, the left lower lobe mass was found to be a 
poorly differentiated squamous cell without evidence of lym- 
phatic invasion. The left upper lobe nodule was an identical 
carcinoma located endobronchially, without adjacent epithelial 
dysplasia. The authors consider these findings diagnostic of 
endobronchial spread. 

W. Richard Webb 


Reversible respiratory disease in beryllium workers. Sprince 
NL, Kanarek DJ, Weber AL, Chamberlin RI, Kazemi H (Pulmo- 
nary Unit, Massachusetts General Hospital, Boston, Massachu- 
setts 02114). Am Rev Respir Dis 117:1011-1017, June 1978 


Survey of a beryllium extracting and processing plant was 
performed in 1971, and peak air concentrations of beryllium 50 
times the accepted level were found. Among 214 employes, 
radiographic changes of interstitial disease (berylliosis) were 
present in 31, hypoxemia was found in 20, and 11 had both 
hypoxemia and abnormal radiographs. A follow-up survey in 
1974 showed a significant decrease in air concentrations of 
beryllium, primarily due to better plant ventilation. Nine of 18 
men with interstitial disease detected radiographically in 1971 
and available for follow-up in 1974 had normal chest radio- 
graphs; improvement in hypoxemia also occurred. These find- 
ings indicate that, to some extent, the radiographic and clinical 
findings of berylliosis are reversible, perhaps reflecting acute 
inflammation. 

W. Richard Webb 


Distribution of HLA antigens in idiopathic pulmonary fibrosis. 
Fulmer JD, Sposovska MS, von Gal ER, Crystal RG, Mittal KK 
(Building 10, Room 6-N-260, National Institutes of Health, Be- 
thesda, Maryland 20014). Am Rev Respir Dis 118:141-147, July 
1978 


In recent years groups of histocompatibility (HLA) antigens 
have been related to various hereditary diseases. To determine 
whether there is an association between the major histocompat- 
ibility system and idiopathic pulmonary fibrosis, the distribution 
of 35 antigens of HLA loci A and B was determined among 33 
patients with idiopathic pulmonary fibrosis and 329 matched 
controls. Although certain antigens tended to be more prevalent 
among patients with idiopathic pulmonary fibrosis, there were 
no significant differences in the frequencies of the HLA-A and 
HLA-B antigens between the two groups of patients. Subtle 
associations may exist, but the authors conclude that HLA-A 
and HLA-B loci are not strongly related to development of this 
disease. 

W. Richard Webb 


Measurement of lung density by computed tomography. We- 
gener O, Koeppe P, Oeser H. (Klinikum Steglitz, Free University 
of Berlin, Hindenbergdamm 30, D1000 Berlin 45). J Computer 
Assisted Tomography 2:263-273, July 1978 


Tomograms of the lungs were obtained with an EMI CT 5005 
whole body scanner. With a nominal slice thickness of 13 mms, 
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the standard deviation for water was 18.1 EMI units. Measure- 
ment of the density of each lung was provided over a selected 
field and a histogram of this level obtained. Clinical application 
of this technique is demonstrated by comparing histcgrams of 
normal patients versus patients with obstructive and restrictive 
lung disease. The technique appears to offer an objective and 
sensitive measurement of hydration in the lung, perticularly 
useful in patients undergoing hemodialysis. 

Michael J. Meagher 


Computed tomography of solitary pulmonary nodules: Experi- 
ence with scarning times longer than breath holding. Rapto- 
poulos V, Schellinger D, Katz S (University of Massachusetts 
Medical Center, 55 Lake Avenue, Worchester, Massachusetts 
01650). J Computer Assisted Tomography 2:55-60, Jan 1978 


A total of 3° patients with solitary pulmonary nodules (18 
benign and 12 malignant proven by either tissue biopsy or 
prolonged follcw-up) were evaluated by a CT scanner with a 
scan time cf approximately 6 min. Comparison was made 
between CT findings and findings on the standard posteroanter- 
ior chest radiograph. All nodules which showed calcium content 
by conventiona radiographic techniques also showed evidence 
of calcium on ST. In five additional patients, calcium content 
within a solitary pulmonary nodule was suspected but not 
proven on conventional tomograms while proven by CT. Of 18 
nodules in which there was no evidence of calcium om conven- 
tional tomograms, CT revealed evidence of calcium in five 
cases. The lack of calcium content was confirmed by CT in the 
remaining 13 patients. 

After analysis of the findings of the CT "tomograms", CT 
evidence of calcium appeared to be the most important feature 
of benignancy. 

Michael J. Meagher 


Pulmonary nocardiosis. Balikian JP, Herman PG, Korit S (Har- 
vard Medica! School, 25 Shattuck Street, Boston, lvassachu- 
setts 02115). Rediology 126:569-573, March 1978 


Pulmonary nocardiosis is an airborne infection due :o Nocar- 
dia asteroides. Nocardiosis is seen in the immunocomoromised 
patient, either due to underlying systemic disease or immuno- 
suppresive therapy. Symptomatology may include malaise, ane- 
mia, dry cough fever, pleuritic chest pain, or respiratory failure 
but patients with chest film abnormality may be asymptornatic. 

Specific diagnosis may be made by percutaneous needle 
aspiration, core biopsy, transbronchial biopsy, or open lung 
biopsy. Recovery of the organism from sputum is generally 
unsuccessfu . Samples of tissue are stained with gram, acid- 
fast, and Gomeri silver stains. The organisms are filamentous 
branching, gram-positive, and acid-fast, and should be grown 
for at least 2 weeks in aerobic media. The pathologic lesions 
are combinatioas of granuloma and suppuration. Three expres- 
sions are known: (1) solitary lung abscess; (2) slow progressive 
fibrosis; (3) acute necrotizing pneumonia. 

Radiographic findings include: (1) small solitary rodule; (2) 
multiple nodules; (3) cavitary pneumonias; (4) bilateral patchy 
bronchopneumonia; (5) subpleural plaque-like infiltrat2; (6) em- 
pyema and brcnchopleural fistula. When cavitary lesions are 
present, they are thick walled. 

Specific therapy is sulfonamides which should be continued 
for months to a year in order to cure and prevent relapse. Early 
specific treatment may achieve as high as 75% surviva . 

^sher Nov 
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Cardiovascular 


Echocardiographic differentiation of partial and complete 
atrioventricular canal. Bass JL, Bessinger FB Jr, Lawrence C 
(Box 94, University of Minnesota Hospitals, 420 Southeast 
Delaware Street, Minneapolis, Minnesota 55455). Circulation 
97:1144-1150, June 1978 (by permission American Heart Asso- 
ciation) 


Retrospective examination of echocardiograms was per- 
formed in 34 patients with persistent atrioventricular canal who 
had undergone cardiac catheterization. Characteristic findings 
in 16 patients with partial atrioventricular canal were lack of 
continuity of mitral and tricuspid valves, paradoxical interven- 
tricular septal motion, definite E and A waves of the mitral valve 
anterior leaflet echoes and late systolic anterior motion of the 
mitral valve. Eighteen patients with persistent atrioventricular 
canal had an interventricular communication and were classi- 
fied as having the complete form. They characteristically had 
continuous mitral and tricuspid valves, normal interventricular 
septal motion, disorganized mitral valve anterior leaflet echoes, 
and normal systolic mitral valve motion. 

Combining these findings allowed differentiation of 31 of the 
34 patients (9196) as having partial or complete atrioventricular 
canal. Determining the presence of a ventricular septal defect 
from loss of interventricular septal echoes was unsatisfactory. 
The severity of mitral insufficiency could not be estimated from 
echocardiograms of our patients with partial atrioventricular 
canal. 

Author Abstract 


Echocardiographic estimation of pulmonary artery pressure in 
transposition of the great arteries. Gutgesell HP (Pediatric 
Cardiology, Texas Children's Hospital, 6621 Fannin, Houston, 
Texas 77030). Circulation 57:1151-1153, June 1978 (by permis- 
sion American Heart Association). 


To determine their usefulness in estimating pulmonary artery 
pressure, left ventricular systolic time intervals were determined 
by echocardiography in 65 patients with dextro-transposition of 
the great arteries. The systolic time intervals were measured 
from recordings of pulmonary valve motion at 100 mm/sec 
paper speed. 

The preejection period (PEP) and the ratio of this period to 
left ventricular ejection time (PEP/LVET) were directly related 
to pulmonary artery pressure. The strongest correlations were 
that between PEP/LVET and pulmonary artery diastolic pres- 
sure (r — 0.70) and that between PEP/LVET and the ratio of 
mean pulmonary pressure to mean systemic pressure (r — 0.71). 

A value of PEP/LVET of less than 0.26 was consistently 
associated with pulmonary artery diastolic pressures of less 
than 20 mm/Hg and, in 28 of 31 patients, pulmonary artery 
pressure less than one-third of mean systemic arterial pressure. 
Pulmonary hypertension was present in 18 of 22 patients with 
PEP/LVET of 0.30 or greater; elevated PEP/LVET was also 
present in four patients with abnormalities of cardiac rhythm or 
conduction, two of whom also had angiographic evidence of 
myocardial dysfunction. 

Author Abstract 


Gastrointestinal 


Computerized tomography and nuclear imaging of the liver. A 
comparative study in 83 cases (in English). Scherer U, Buell U, 
Rothe R, Eisenburg J, Schildberg FW, Meister P, Lissner J 
(Radiologische Klinik der Universitaet Muenchen, Klinikum 
Grosshadern, D-8000 Muenchen 70, Federal Republic of Ger- 
many). Eur J Nucl Med 3:71-80, 1978 


Computed tomography and nuclear liver scanning were com- 
pared in 83 patients in which the presence or absence of liver 
diseases could be assessed further by means of invasive diag- 
nostic procedures such as biopsy, laparoscopy, laparotomy, 
and/or autopsy. The percentage of true negative cases was 9496 
for CT and 91% for nuclear liver scanning, and the percentage 
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of true positive diagnosis was 9496 for CT and 8196 for nuclear 
liver scanning. CT did not only yield higher true negative and 
true positive rates, but was also superior in determining the 
number and size of space-occupying hepatic lesions. Further- 
more, CT was pathognomonic for circumscript hepatic disease 
processes such as cysts, metastases, obstructive jaundice, and 
perhaps echinococcal disease. Nuclear imaging was superior in 
detecting cirrhosis. 

Peter F. Winter 


'*?Xe uptake by fatty livers. Sutherland JB, McCarthy DS, Mark 
RJ, Thorlakson TK (University of Manitoba, 700 William Avenue, 
Winnipeg, Canada). J Can Assoc Radiol 29:82-84, June 1978 


The authors believe that the 5 min rebreathing of '**Xe and 
oxygen may be a useful and simple method to accurately study 
patients for excessive fat accumulation in the liver. Eighteen 
morbidly obese patients had their respiratory functions studied 
by xenon ventilation and perfusion scans, as well as liver 
biopsies and liver function tests. All were performed prior to 
jejunoileal bypass surgery and at 12 and 24 months following 
surgery. It became apparent that there was an unusual accu- 
mulation in the right upper quadrant in the majority of patients 
who were also shown to have fatty liver. 

Jack M.A. Tishler 


Computed tomography in surgical pancreatic emergencies. 
Pistolesi G (Policlinico Di Borgo Roma, Verona, Italy). J. Com- 
puter Assisted Tomography 2:165-169, April 1978 


Of 186 patients with pancreatic disease studies, seven pan- 
creatic surgical emergencies were retrospectively examined. CT 
scanning of the pancreatic regions in those patients was found 
to be highly beneficial in planning the need for and type of 
surgical intervention. 

Michael Meagher 


The radiology of ileosigmoid knot. Young WS, White A, Grave 
GF (University of Natal, Durban, South Africa). Clin Radiol 
29:211-216, March 1978 


The findings on the radiographs of 14 cases of ileosigmoid 
knct are presented and analyzed. The clinical features and 
pathology of the condition are briefly described. The key radio- 
logic features consist of a dilated loop of pelvic colon, evidence 
of small intestinal obstruction, and retention of feces in an 
undistended proximal colon. The dilated loop usually lies in the 
right side of the abdomen and the limbs taper inferiorly into the 
right lower quadrant. Medial deviation of the distal descending 
colon is an inconsistent but highly specific finding. The radio- 
graphs readily permit distinction from primary volvulus of the 
small intestine and from nonobstructive surgical emergencies 
such as perforated viscus and ruptured ectopic pregnancy. The 
combination of radiographic findings may however be simu- 
lated by volvulus of the right colon, closed loop small intestinal 
obstruction and by volvulus of the pelvic colon complicated by 
peritonitis. The differential diagnosis is discussed and the value 
of sigmoidoscopy, rather than barium enema. emphasized. 

Author Abstract 


The retrorectal space. Teplick SK, Stark P, Clark RE, Metz JR. 
Shapiro JH (Boston City Hospital, Boston, Massachusetts). Clin 
Radiol 29:177-184, March 1978 


Ninety-nine adults with an enlarged retrorectal space on 
barium enema examination have been evaluated. Measure- 
ments were based on previously described methods using the 
lateral view of the barium filled rectum. In 38.4% of cases there 
was no lesion (normal variations). The rest were classified as 
inflammatory conditions, tumors, and miscellaneous lesions. It 
is concluded that an increased width of the presacral space 
per se does not necessarily connote a lesion. Pathologic widen- 
ing of the space is usually associated with changes of the 
contour of the rectum, abnormalities of the sacrum, or other 
alterations of the presacral soft tissues. 

Author Abstract 
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Hemorrhagic pseudocysts of the spleen in pancreatitis (in 
French). Paris JC, L'Herminé C, Roger J, Houcke P, Foucart H. 
Ann Radiol 21:25-32, 1978 (Service de Radiologie Est, C. H. U., 
F-59307, Lille Cedex, France). 


Pancreatic pseudocysts containing blood are a relatively rare 
complication of pancreatitis. This study reports 14 cases. Pa- 
tient ages ranged from 28-60 years; most were between 30-50 
years. In two cases the pseudocysts were the initial manifesta- 
tion which led to the diagnosis of pancreatitis. In six patients 
the symptoms were only minimal and the development of the 
pseudocyst led to the diagnosis of pancreatitis. The remaining 
six patients were known cases of pancreatitis. 

The standard radiologic examinations with and without con- 
trast medium showed pancreatic calcifications, the usual pres- 
sure effect with displacement in adjacent structures by the 
enlarged spleen, in one case stenosis of splenic flexure by 
extrinsic pressure was demonstrated. In two cases, findings 
included pseudocyst of the tail of the pancreas and pleural 
effusion. The diagnosis was easily made by angiography which 
demonstrated the subcapsular collection of fluid. Numerous, 
clear illustrations accompany the article. 

Antonio F. Govoni 


Musculoskeletal 


Idiopathic multicentric osteolysis. Whyte MP, Murphy WA, 
Kleerekoper M, Teitelbaum SL, Avioli LV (Division of Bone and 
Mineral Metabolism, Washington Universty School of Medicine, 
St. Louis, Missouri 63110). Arthritis Rheum 21:367-376, April 
1978 


Idiopathic multicentric osteolysis is a rare disorder character- 
ized by multifocal articular bone destruction begining in child- 
hood. Typically, pain and swelling follows an episode of trauma, 
persists during childhood, and remits during adolescence leav- 
ing variable deformity of the hands and feet. The carpal and 
tarsal bones are invariably affected. This paper reports two 
affected members of a family and suggests a hereditary patho- 
genesis. Histologically, synovium, articular cartilage, and bone 
appear normal and the abnormality is a proliferation of joint 
fibrous tissue. 

D. M. Forrester 


The hip joint in Paget's disease (Paget's "coxopathy"). Guyer 
PB, Dewbury KC (Royal South Hants Hospital, Southampton, 
England). Br J Radiol 51:574-578, Aug 1978 


Three hundred patients with Paget's disease around the hip 
joint are compared with 300 control patients who did not have 
Paget's disease. The incidence of joint degeneration in the two 
groups is similar at all ages, and there appears to be no 
predisposition to joint degeneration in patients who have Pa- 
get's disease. A feature of the hip joints is that in approximately 
half there is joint narrowing to less than 3 mm affecting a 
portion or the whole of the joint surface, which, together with 
the incidence of protrusio acetabuli, is probably a specific 
manifestation of the joint changes associated with Paget's 
disease. 

Author Abstract 


Radiographic evaluation of tibial plateau fractures. New- 
berg AH, Greenstein R (Massachusetts General Hospital, Bos- 
ton, Massachusetts 02114). Radiology 126:319-323, Feb 1978 


The radiographs and records of 42 patients with 43 tibial 
plateau fractures are presented. Tibial plateau fractures are 
classified into six types. Type 1 injuries are displaced or nondis- 
placed split fractures of tte lateral plateau resulting from pure 
abduction injury. Types 2 and 3 are a central depressed and 
split depressed fractures resulting from abduction and axial 
compression. Type 4 is a total depression fracture without 
comminution. These are likely to occur in the medial tibial 
plateau. Type 5 is anterior or posterior split fractures without 
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central depression, while type 6 is described as comminuted 
“T” or ^Y" ractures. These result from vertical compression. 

The g-eater frequency of lateral tibial plateau fractures relates 
to several factors: (1) an anterior flattened portion of the lateral 
femoral condyle; (2) less uniformity in the distribution of stress; 
(3) smal e* numbers of trabeculae in the lateral tibial pleteau as 
opposec to medial; and (4) greater frequency of traume on the 
latera! aspect. 

These fractures are radiographically evaluated by anteropos- 
terior ard lateral radiographs. Due to a normal 10° downward 
slope ef the 2osterior aspect of the tibial plateau, a 15° caudad 
angulation cn the anteroposterior view may be advantageous. 
Stress views are useful in evaluating ligamentous irjury. A 
supplemental cross table lateral projection may be employed to 
detect a fet f uid level indicating intraarticular fracture. 

The most accurate anatomic detail is afforded by tomo- 
graphic evaluation in both anteroposterior and lateral views. 
The exact definition of the fracture anatomy will determine the 
therapet tic epproach. Types 1 and 2 are treated conservatively 
while tye < is treated surgically. It is further agreed that 
depressions »f greater than 5 mm are an indication of an open 
reduction. There is uniform agreement that depressions of 10 
mm and more should be treated surgically. Therapeutic goals 
are to obtain stability, normal range of motion, and a painless 
joint. 

Asher Nov 


The assessment of prognosis in Perthes’ disease. Dickens D 
(Royal Childrens’ Hospital, Flemington Road, Parkville, Victoria 
3052, Austral a). J Bone Joint Surg [Br] 60:189-194 May 1978 


In a serias of 70 children suffering from Perthes' diseese, the 
author rotec a close correlation between the clinical and 
radiologsc emd results. He felt the most reliable radiologic 
factors indicating prognosis were the extent of the uncovering 
of the femoral head, the Catterall grouping, presence of calcifi- 
cation in the outer limit of the acetabulum, and the degree of 
lateral dSplacement of the femoral head from the acetadulum. 
Thus, the radiologic features that were described were thought 
to be quite helpful in predicting residual sequelae. 

Gerald R Smith 


Is choncromalacia patellae a separate clinical entity? Aber- 
nethy P, Tzwnsend P, Rose R, Radin E (Department of Ortho- 
paedics, Princess Margaret Rose Orthopaedic Hospital, Edin- 
burgh EH10 "ED, Scotland). J Bone Joint Surg [Br] 60:2C5-210, 
May 197€ 


In a raview of 100 patellas from patients who died from 
nonmalicnan disease, the authors found a remarkably high 
necropsy incidence (85% of cartilage deterioration of the central 
medial facet of the patella) associated with the rather low 
incidence of symptoms in the general population. The authors 
sugges! hat the surgical finding of softening of the articular 
cartilage of the medial facet should be considered an inc:dental 
finding. The persistent pain and tenderness of the patellofemo- 
ral join! should not be regarded as "chondromalacia" but as 
some cther disorder such as a facet lesion, osteochondral 
injury, patelle malalignment syndrome, synovial impincement 
or some type of arthritic disorder. The confusion surrounding 
the entity cf chondromalacia would be reduced by considering 
the medial facet changes as asymptomatic, age-related physio- 
logic change which does not require surgical intervention. The 
authors E elieve that patients who have persistently tencer pa- 
tello-femoral pints should be investigated for alternative causes 
of pain amd that these causes should be specifically treated. 

Previous articles have indicated that the diagnosis of chon- 
dromalaca patellae is not necessarily a radiographic preroga- 
tive and this particular article lends credence that such a 
radiographic diagnosis should be avoided and that alternative 
disease prccesses should be entertained. 

Gerald R. Smith 
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The biology of fracture healing in long bones. McKibbin B 
(Traumatic and Orthopaedic Surgery, Cardiff Royal Infirmary, 
Cardiff CF2 1SZ, Wales). J Bone Joint Sur [Br] 60:150-161, May 
1978 


In this scholarly and well written treatise, the author en- 
deavors to review and clarify the current theories of bone 
healing. 

Three basic mechanisms of bone healing are indicated in the 
article. Any mechanism can occur depending on the stabiliza- 
tion of the fracture. The "external callus" which is the most 
rapid of all the processes, normally predominates in fractures 
treated by external fixation. The "late medullary callus" pre- 
dominates when the external callus response has failed. This 
process is usually slow and is assisted by immobilization of the 
bone. A "primary bone union" may occur and is characterized 
by extreme slowness of the healing. This method is not really a 
primary method of union but rather a remodeling process which 
occurs late in the normal healing process. 

The author notes that the advantages of a rigidly fixed injured 
limb are great even though the actual healing process may be 
slow with this method. He suggests that ideal healing occurs 
following a procedure which preserves security without impos- 
ing total rigidity of the bone. The optimal method of stimulating 
bone healing has not yet been firmly established. 

Gerald R. Smith 


Nervous System 


Computed tomography in spontaneous intracerebral haema- 
tomas. Kendall BE, Radue EW (National Hospital for Nervous 
Diseases, Queen Square, London, W.C.1, England). Br J Radiol 
51:563-573, Aug 1978 


The typical computed tomographic features of a recent intra- 
cerebral hematoma are a homogenous region of increased 
attenuation surrounded by a well demarcated relatively narrow 
low attenuation ring. The pathology of the ring is controversial, 
but it corresponds well with a zone of ischemic necrosis which 
is observed around most intracerebral hematomas examined at 
autopsy. 

Observations are made on spontaneous intracerebral hema- 
tomas and on blood samples which confirm that extravasated 
blood clot undergoes a variable degree of retraction which is 
completed within 6 hr. This suggests that the low attenuation 
ring in recent hematoma is due to damage caused by the greater 
volume of the precontracted hemorrhage on the surrounding 
brain. 

CT abnormalities in intracerebral hematomas were studied; 
features which were useful in distinguishing spontaneous he- 
matomas and those which affected prognosis are discussed. 

Author Abstract 


Transfemoral selective angiography in the investigation of 
cerebral ischaemic disease — review of 400 consecutive stud- 
ies. |. Technique and evaluation of method. Australas Radiol 
21:31-38, March 1977. Il. Pathological findings. Palmer FJ, 
Briscoe PJ, Sorby WA, Barry BP, Williams RM (Prince Henry 
Hospital, Sydney, Australia). Australas Radiol 21:116-121, June 
1977 


In this two-part series, the authors reviewed 400 consecutive 
studies. The technique employed was selective four-vessel an- 
giography, in which extracranial arteries were demonstrated in 
turn by injections of contrast into the innominate, the right and 
left common carotid, and the left subclavian arteries, by trans- 
femoral selective catheterization. The authors achieved a 95.596 
success rate, and found the left carotid artery more difficult to 
catheterize selectively than the others. Supplementary arch 
aortography was not required and intracranial carotid studies 
were not routinely done nor advocated, except to exclude a 
more distal lesion which would contraindicate operative attack 
on a proximal lesion. Average time for the study was 40 min. 
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Neurologic complications developed in four patients (196) with 
one death (0.25%). 

The pathologic findings included arterial occlusions in 37 
patients (9.25%), stenosis in 220 patients (55%), and atheroma- 
tous plaques (<50% stenosis) in 316 patients (79%). Subclavian 
steal was found in two patients, both on the left side. No 
extracranial disease was detected in 84 patients (21 %). Sites of 
disease were analyzed for the different types of lesion. 

The authors concluded that selective four-vessel angiography 
combines ease and safety with excellent demonstration of both 
extracranial and intracranial arteries, and that it is the method 
of choice in the investigation of cerebral ischemic disease. 

G. Lim 


CT scanning in middle fossa arachnoid malformations. Smith 
RJ, Zacks DJ (University of Alberta Hospital, Edmonton, Alberta, 
Canada T6G 2B7). Clin Radiol 29:161-169, March 1978 


The typical appearances of middle fossa arachnoid malfor- 
mations as seen by computed tomography, are presented in six 
cases of 3,700 unselected CT scans performed in the preceding 
2 years. These lesions have well-defined borders, the anterior 
border often conforming to the configuration of the greater 
sphenoid wing, and the posterior border merging into the 
Sylvian fissure medially. They exhibit the same attenuation 
coefficients as cerebrospinal fluid, ranging from 0 to +8 EMI 
units. Their size varies. They produce less mass effect than 
might be expected, even when their size is considerable. Their 
appearance does not change after infusion of contrast material. 
Although arachnoid malformations occur in many intracranial 
sites, the site of predilection appears to be the middle cranial 
fossa. The clinical presentation and subsequent management 
of the six cases is briefly described. The pathogenesis and 
common clinical presentation associated with these lesions is 
discussed. 

Author Abstract 


Spinal cord angiography using 4x magnification. Shiozawa Z, 
Tanaka Y, Makino N, Sugita K (Division of Radiological Sci- 
ences, Institute of Clinical Medicine, University of Tsukuba, 
Sakura Village, Niihari-Gun, Ibaraki Prefecture 300-31, Japan). 
Radiology 127:181-184, April 1978 


Seventeen patients underwent myelography and selective 
arteriography. Three had cervical lesions, 11 thoracic, and three 
lumbar. Conventional angiography demonstrated a lesion in 10 
of the patients. Lesions included four arteriovenous malforma- 
tions, two metastatic tumors, a single case of anterior spinal 
artery syndrome, one vertebral hemangioma, one intramedul- 
lary spinal cord tumor, and one vertebral sarcoma. 

Selective arteriography of the spinal cord developed by Di- 
chiro and Djindjian is applied in the diagnosis of arteriovenous 
malformations and hemangioblastoma of the spinal cord. In 
planning therapy for arteriovenous malformations, whether rad- 
ical resection, intradural ligation of feeding vessels, or nonsur- 
gical embolization, magnification arteriography will provide 
otherwise unavailable information. This information consisted 
of: (1) feeding arteries and draining veins; (2) the course of the 
radiculomedullary arteries, including the artery of Adamkiewicz; 
(3) communicating branches; (4) position and course of the 
anterior spinal artery; (5) pathologic changes of the vessel wall. 

Equipment used was autobiased microfocal x-ray tube (0.05 
mm). Factors were 120 kVp, 3mA, and 0.1 sec. Film was Fuji 
Rx-S film and Kyokko MS (medium speed) intensifying screens. 
Tube was 25 cm from the object and 100 cm from the film 
yielding 4x magnification ratio. This equipment allowed for 
fluoroscopy during angiography, and abnormal areas could be 
selectively magnified with a restricted field of 4 x 4 cm. A 
Toshiba DRX-89H was used for magnification arteriography and 
a Toshiba KXO-1000 serial angiography unit with focal spot of 2 
mm was used for conventional angiography. 

Angiography was performed using the Seldinger technique 
from the femoral or right axillary artery. A red Kifa catheter 
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(o.d., 2 mm) with flexible J-shaped tip 2.5-3.0 cm long was 
utilized. Contrast material was Conray-60. In vessels other than 
the vertebral artery, 3-4 ml of contrast were injected with spot 
angiography at 1 sec intervals for 3 sec. If an abnormality was 
Suspected, 7-8 ml were injected with serial angiography per- 
formed at two frames/sec for 3 sec and 1 frame/sec up to 15 
sec. If an abnormality was revealed, magnification arteriography 
in the anteroposterior view only was performed. For suspected 
cervical lesions, bilateral selective vertebral angiography, cos- 
tocervical arteriography, ascending cervical, first intercostal 
artery angiography were performed. In suspected thoracic or 
lumbar lesions, intercostal and lumbar arteries were selectively 
injected and filmed. 

Asher Nov 


Computer assisted tomography in primary malignant lympho- 
mas of the brain. Kazner E et al. (Oberarzt Der Neurochirur- 
gischen Klinikim, Klinikim Grosshadern der Ludwig Maximili- 
ans-Universitat Muchen, Marchioninistrasse, 15, 8000 Munchen 
70, Federal Republic of Germany). J Computer Assisted Tomog- 
raphy 2:125-134, April 1978 


Analysis by computed tomography of 10 patients with histio- 
logically verified primary malignant lymphomas of the brain is 
reported. Primary lymphoma nodules in the brain present as 
slightly increased density nodular masses in scans done without 
contrast and increase considerably in attenuation after intrave- 
nous contrast enhancement. The appearance of nodular lym- 
phomas of the brain in a given case is indistinguishable from 
that of a meningioma, primary or metastatic malignancy or a 
pituitary adenoma. However, the blurred margins of many tumor 
nodules seem to be a useful diagnostic clue for malignant 
lymphomas, and this may be explained by diffuse infiltration of 
surrounding tissue with tumor cells. Diffusely growing malig- 
nant lymphomas produced completely different CT scan pat- 
terns. In these patients, the precontrast scan showed the tumor 
to represent an area of decreased brain density. 

Michael J. Meagher 


Foreign body embolization of retinal arteries as a complication 
of carotid angiography. Nehen AM, Damgarrd-Jensen L, Han- 
sen PE. (Aarhus, Kommune-hospital, University of Aarhus, DK- 
8000 Aarhus C, Denmark). Neuroradiology 15:85-88, April 27, 
1978 


The authors describe two cases of foreign body embolization 
of the retinal arteries which occurred during percutaneous 
carotid angiography. Both patients were female and not arther- 
osclerotic. The patients complained of a partial loss of vision 
immediately after carotid angiography and in each case a single 
radiopaque foreign body estimated to be slightly less than 100 
microns in diameter was seen within a retinal arteriole. After 9 
and 11 months of follow-up only minimal improvement in the 
visual field defects has been observed. The angiographic tech- 
nique described is not unusual. The contrast material was 
transferred from the vial to an open basin via a plastic syringe 
and disposable needle. A glass syringe with a metal plunger and 
tip was then used to hand inject contrast through plastic tubing. 
All components of this system had been vigorously flushed with 
saline prior to use. Foreign bodies observed were thought to 
consist of a hard material and the authors thought they might 
consist of grinding dust from syringe tips. Particles of this order 
of magnitude are at the limit of unaided vision and are therefore 
difficult to detect. The reported incidence of embolus to the 
retinal artery is one tenth of 1% and in most cases consisted of 
emboli from artheromatous plaques which were usually white 
or yellow in color. The visual field defects were occasionally 
reversible but often permanent. The authors recommend im- 
mediate ophthalmologic evaluation of any patient complaining 
of visual distress following angiography and suggest a trial of 
vasodilators such as amyl nitrite. 

Paul M. Chikos 
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Malignant melanoma metastatic to the central nervous sys- 
tem. Enzmann DR, Kramer R, Norman D, Pollock J (Stanford 
University Medical Center, Stanford, California 94305). Radiol- 
ogy 127:177-180, April 1978 


CT appearance of metastatic malignant melanoma is dis- 
cussec cn the basis of the findings in 33 patients: 25 males and 
eight fama@es. Additional studies performed were radionuclide 
brain scans in 15 patients and cerebral angiograms in 11. 
Metastatic sites included: 17 frontal lobe; 15 parietal, eight 
tempo:-a!, seven occipital, and three posterior fossa. 

Tweatypatients (61%) showed a single metastatis; 12 patients 
(36%) showed multiple metastases; and one patient showed 
diffuse subarachnoid spread without parenchyma! abnormality. 
In eight patients (4096), a single lesion showed typical CT 
appearance of metastasis consisting of round well defined 
abnormal censity focus with surrounding edematous zone. The 
majority of lesions appeared indistinguishable from primary 
brain tumors. 

When a single lesion was noted on preenhanced scans, 
generally only that one lesion was seen following enhancement. 
When multiple lesions were noted, contrast enhancement re- 
vealed additional metastatic foci. Lesions appeared as dense 
abnormal foci which showed homogeneous enhancement fol- 
lowing irjection of contrast material. 

Maligrart melanoma is the third most common metastatic 
tumor `o the brain, following lung and breast carcinoma. Differ- 
ential considerations of a CT appearance suggesting hemor- 
rhagic metastases include lung and renal malignancies, chorio- 
carcinc ma, and arteriovenous malformations. Dense peripheral 
lesions with homogeneous contrast enhancement nead to be 
differemtiated from an angioma. Diffuse contrast enhancement 
of the subarachnoid area may be caused by cranulomatous 
arachnoiditis, subarachnoid hemorrhage, and meningeal carci- 
nomatcs:s. 

Metastatic malignant melanoma to the brain carries a poor 
progncsis. However, recognition of a surgically removable le- 
sion may prolong survivial very significantly. 

Asher Nov 


Pediatric Radiology 


Hyperalimentation catheter passing into the spinal canal 
causing temporary paraplegia. McAlister WH Keating JP, 
Shackleford GD (Mallinckrodt Institute of Radiology, Washing- 
ton Umversity School of Medicine, 510 South Kingshighway 
Boulevard, St. Louis, Missouri 63110). Pediatr Radial 7:119- 
120, 1978 


Hyperalimentation instituted in a 4-month-old female for pro- 
longed diarrhea was associated with fever and decreased use of 
the lower extremities 5 days after insertion of a polyethylene 
catheter which was believed to have been in the inferior vena 
cava near the right atrium. X-rays at the time of paraplegia 
showec the catheter to lie in the spinal canal. Ex:radural, 
retrope-itoreal, and pelvic masses of extravasated fluid were 
present. Fcllowing withdrawal of the catheter, there was a 
gradua return to normal and no neurological defects ware seen 
in the child at 8 years of age. This must be added to the 
increas ng list of complications with intravenous hyperalimen- 
tation. Catheter position should be checked in frontal and 
lateral projections. 

B. J. Wood 


Compu: er reconstructed sagittal and coronal CT scans: appli- 
cations in neurological disorders of infants and children. 
Maravil a KR. Kirks DR, Maravilla AM (University of Texas Health 
Science Center, 5323 Harry Hines Boulevard, Dallas, Texas 
75235). Pediatr Radiol 7:65-69, 1978 


Thin ection, nonoverlapping transverse head scans can be 
reconstructed in sagittal and coronal planes using computer 
manipu ation. More precise information is possible regarding 
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the nature and extent of the lesions, aiding the surgeon in his 
approach, and the radiotherapist in treatment planning. The 
radiation dose for the entire head study by thin-section was 3.4 
rads to the skin using Artronix neuro CT scanner. 

B. J. Wood 


Extragonadal endodermal sinus (yolk sac) tumor. Brasch RC, 
de Lorimier AA, Herzog RJ, Van Natta FC (University of Califor- 
nia, Medical Center, San Francisco, California 94143). Pediatr 
Radiol 7:115-118, 1978 


Endodermal sinus tumor is an unusual neoplasm of germ cell 
origin. Some 80% occur in the ovaries or testes of young adults 
or children; 20% are extragonadal. It is one of the few malignan- 
cies associated with increased levels of alphafetoprotein. The 
Clinical, angiographic, and pathologic features of a retroperito- 
neal endodermal sinus tumor occurring in a 19-month male are 
reported. 

B. J. Wood 


The radiology of neonatal necrotizing enterocolitis. A review 
of 47 cases and the literature. Daneman A, Woodward S, 
deSilva M (Hospital for Sick Children, 555 University Avenue, 
Toronto, Canada). Pediatr Radio! 7:70-77, 1978 


Forty-seven neonates with necrotizing enterocolitis were re- 
viewed and the radiologic findings assessed. Dilatation of the 
bowel was found to be the most important early and prognostic 
sign, being present in more than 90%. The degree of dilatation 
related with the clinical severity. Intramural gas was seen in 
60% and portal venous gas in only five cases. These latter two 
signs were evanescent and were not felt to be of prognostic 
significance. Thirty-two cases were treated medically in the 
acute phase and of these, six died, five developed strictures, 
and 21 had uneventful courses. Fifteen cases were treated 
surgically in the acute stage. Of these, seven died. Two of the 
eight survivors developed strictures. The authors indications for 
surgery included free air, intraperitoneal fluid, diminished 
bowel gas with asymmetrical loops, and persistently dilated 
bowel loops. 

B. J. Wood 


Diverticula of the bladder in children. Boechat MI, Lebowitz RL 
(Children's Hospital Medical Center, 300 Longwood Avenue, 
Boston, Massachusetts 02115). Pediatr Radiol! 7:22-28, April 
1978 


Diverticula of the bladder in infants and children are most 
frequently due to mucosal protrusions through a congenital 
muscular defect and are primary. Most occur near the uretero- 
vesica! junction and may or may not be associated with reflux. 
Other sites of muscle defects occur less commonly. On voiding 
cystourethrography, an ectopic ureterocele may be visualized 
as a diverticulum. The newborn is most apt to have significant 
morbidity associated with diverticula of the bladder. Secondary 
types of diverticula are usually due to obstruction associated 
with valves or with a myelomeningocele. Other causes are: 
postureteral reimplantation, suprapubic tube site, and fistula 
remnant after repair of a high imperforate anus. Diverticula also 
occur with increased frequency in association with other con- 
ditions such as absence of the abdominal musculature, kinky 
hair syndrome, William's syndrome, Ehlers-Danlos syndrome, 
and cutis laxa. The detection of bladder diverticula depends 
upon examination by voiding cystourethrography since they are 
frequently missed on bladder films during excretory urography. 

B. J. Wood 


Neonatal death dwarfism (report of 17 cases). Kozlowski K 
(Royal Alexandra Hospital for Children, Sydney, Australia). 
Australas Radiol 21:164-183, June 1977 


Seventeen cases of the rarer types of neonatal dwarfism are 
reported. Newborn chondrodystrophic dwarfism is a field in 
which radiographic examination is superior to any other single 
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method of investigation and often a definitive diagnosis can be 
established on the basis of a single radiograph. 

Cases for this study came from various parts of Australia and 
elsewhere. The cases include: 

Majewski Syndrome. This is characterised by short limb 
dwarfism, polydactyly, branchydactyly, narrow thorax, protu- 
berant abdomen, facial, and complex internal abnormalities. 

Meckel-Gruber Syndrome. This comprises a triad of occipital 
encephalocele, polydactyly and cystic kidneys, together with 
associated features of jaw, feet, and intestinal abnormalities, 
and shortening of the limbs. This condition would seem to have 
an autosomal recessive inheritance and resembles trisomy 13. 

Homozygous Achondroplasia. This short limb dwarf died 
shortly after birth in respiratory insufficiency. Both parents 
suffered from achondroplasia. Radiographic changes were 
more severe than in achondroplasia and similar to thanato- 
phoric dwarfism, which are more quantitative than qualitative. 

Cloverleaf Skull Syndrome. This is an etiologically nonspe- 
cific development defect regarded as extreme congenital cra- 
niostenosis of the acrocephalic type, with features similar to 
Crouzon's or Apert's disease or related conditions. It is usually 
associated with peripheral dysostosis-like changes. In the case 
reported the axial skeleton and long tubular bones were normal. 

Chondrodysplasia punctata. The recessive (rhizomelic type) 
is much rarer than the dominant type. The prognosis is poor 
and most children die in the first year of life. 

Osteogenesis imperfecta (congenital recessive severe form). 
The congenital recessive form of osteogenesis imperfecta is a 
rare, although well recognized type of neonatal dwarfism. It is 
characterized by a large head, deformed extremities, hypotonia, 
and blue sclerae. The radiographic findings are diagnostic. The 
disease is to be differentiated from the lethal form of hypophos- 
phatasia. 

Campomelic Dwarfism is characterised by a peculiar facies, 
narrow thorax, bowing of the long bones with cutaneous dim- 
pling at the site of bowing, deformities of the feet, generalized 
hypotonia, failure to thrive, and respiratory distress. The rare 
occasional survivors are mentally retarded.. 

Achondrogenesis. Several cases of achondrogenesis are de- 
scribed. Achondrogenesis is characterised by short trunk, mi- 
cromelia, hydropic appearances and death in utero or soon 
after birth. All of the cases were recessively inherited. The 
authors believe that there are four well differentiated types of 
achondrogenesis which can be recognized on radiographic 
examination alone. These are achondrogensis l, as reported by 
Parenti and Fraccaro. Achondrogenesis ll as delineated by 
Goard and Kozlowski as "thanatophoric dwarfism ll", and 
achondrogenesis lll as reported by Harris et al. as "pseudo- 
achondrogenesis with fractures”. 

Three cases of neonatal death dwarfism (two of them familial) 
with some distinct features are reported and a tentative desig- 
nation of achondrogenesis IV is proposed. The authors regard 
as unlikely the possibility that achondrogenesis IV may repre- 
sent different stages or a variant of achondrogenesis |, Il, or Ill. 

In every case of lethal neonatal dwarfism, photographs. 
radiographs, biochemical, histologic, and histochemical stud- 
ies should be performed. This may help to classify this group of 
diseases and finally establish the causative biochemical defect. 

T. J. Hanks 


The value of intravenous pyelogram and micturating cysto- 
urethrogram in the newborn. Acton CM (Mercy Maternity Hos- 
pital, Melbourne, Australia). Australas Radiol 21:156-160, June 
1977 


The aim of the study was to assess the diagnostic yield from 
radiologic examination of the urinary tract by micturating cys- 
tourethrogram and excretory urography in the newborn popu- 
lation. From 19,377 live births over a 4-year period, 160 newborn 
infants were studied. 

The method of examination was described in detail and the 
following points are worth noting. In those infants with urinary 
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tract infection micturating cystourethrogram was not done until 
7 days after diagnosis of the infection by suprapubic bladder 
puncture and appropriate treatment. Solution neomycins 0.3% 
was used as a base for the contrast medium. 

The most common indication for investigation was urinary 
tract infection accounting for 80% of cases. Other indications 
included abdominal mass, raised blood urea, and family history 
of renal disease. Males accounted for 82% of cases. Ages 
varied, but most were between 2 and 4 weeks of age. No serious 
complications occurred, only minimal hematuria on a few oc- 
casions. 

Radiologic abnormalities were present in almost half the 
cases, justifying the procedures in the newborn period. The 
commonest abnormality was vesicoureteric reflux and the ma- 
jority of these were of grade Ill severity. Follow-up examination 
of a number of these infants at 6 and 18 months showed that a 
large proportion had ceased to reflux. Other abnormalities were 
found in association with reflux, including hydronephrosis in 
seven cases, although hydronephrosis due to obstruction was 
also found in five additional cases. The kidney was not visual- 
ised in five instances and a pathologic cause was found in each 
case. 

John Branson 
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Detection of subcutaneous metastases by computed tomog- 
raphy. Dunnick N, Schaner E, Doppman J (Clinical Center, 
National Institutes of Health, Bethesda, Maryland 20014). J 
Computed Assisted Tomography 2:275-279, July 1978 


Five patients are described in whom subcutaneous spread of 
neoplastic disease was demonstrated. One patient had carci- 
noma of the lung, two patients ovarian carcinoma, and two 
patients malignant melanoma. All patients demonstrated dif- 
fusely disseminated disease. In these patients, body CT scan- 
ning allowed initial detection and subsequent repeat measure- 
ment of the size of subcutaneous nodules. The CT scan also 
offered an excellent tool for localization of these lesions for 
percutaneous or excisional biopsy. Good quality photographs 
are presented demonstrating the lesions well outlined in sub- 
cutaneous fatty tissues. 

Michael J. Meagher 


Adrenal cortical tumors with low attenuation coefficients 
equals a pitfall in computed tomography diagnosis. Schaner 
E, Dunnick N, Doppman J, Strott C, Gill JR, Javadpour N 
(Clinical Center, National Institutes of Health Building 10, Room 
6-S211, Bethesda, Maryland 20014). J Computer Assisted To- 
mography 2:11-15, Jan 1978 


The authors state that CT will visualize the left adrenal in 80% 
of cases, the right in 50% of cases. Lesions as small as 1 cm 
can be identified with attenuation coefficients similar to liver 
and kidney (64-80 Houndsfield units). Ten surgically proven 
adrenal lesions were scanned with a CT 5,000 EMI unit (320 x 
320 matrix), six tumors were of density similar to liver or kidney 
but four tumors had a coefficient markedly lower than surround- 
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ing tissues (16-35 HU) and it is suggested that these lesions are 
high in fat and/or sterol content. 
Michael J. Meagher 


Nuclear Medicine 


A gamma camera method for quantitation of split renal func- 
tion in chiicren followed for vesicoureteric reflux. Tamminen 
TE, Riihirraxi EJ, Tahti EE (Children's Hospital, University of 
Helsinki, SF-00290 Helsinki 29, Finalnd). Pediatr Radiol 7:78- 
84, 1978 


A methao for quantitative estimation of split renal function 
using a computerized gamma camera system is described. 
Forty-two children and adolescents with existing or preexisting 
vesiccure-er c reflux and recurrent urinary tract infection were 
investigated Total renal clearance of DTPA was calculated with 
a disappear: nce curve derived from the largest extrarenal area 
in the fielc o view of a gamma camera with diverging collimator. 
Split renal function was estimated with the slopes of second 
phase renograms. The plasma disappearance clearance of 
DTPA, calcu. ated using one compartment model with two late 
blood sam ples, gave similar results with the clearance estimated 
from the dy disappearance curves. The proportional plani- 
metric reral parenchymal areas had good correlation with the 
split ciearar-e estimated from renogram slopes. The method 
offers data cn renal function and urinary tract dynamics which 
is very veluable in the follow-up of children with recurrent 
urinary tractinfection and vesicoureteric reflux. 

Author Abstract 


The use o* multiple radionuclide scanning in the differentiation 
of upper abdominal lesions. Andrews JT (Royal Melbourne 
Hospital, Me!bourne, Australia). Australas Radiol 2:150-155 
June 1977 


This study is to evaluate the usefulness of the extension of 
the reticuloe^dothelial system liver scan, by a triple or quadru- 
ple radioruclide study, in the diagnosis of upper abdominal 
masses. The value of the study is well established but will not 
differentiate benign from malignant lesions, therefore, the ad- 
dition of the 5lood pool scan will help with diagnostic accuracy 
and is less traumatic than the hepatic angiogram. The value of 
the technique is more limited in studying tumors outside the 
liver substar-e, and here, the addition of other radionuclides, 
such as seleomethionine and gallium which may be concen- 
trated in tumors, can be helpful. 

All ZD patients in this series presented with upper abdominal 
problems and were studied on a 7.6 or 12.7 cm crystal Picker 
Magne-scan»er. The scans were thought to be helpful in 17 of 
the 20 pat erts, seven having benign and 13 having malignant 
lesions. Several cases were described and illustrated in detail. 

The blood bool scan was found to be at least partially vascular 
in most of tka neoplastic lesions, and avascular in all nonneo- 
plastic cond'tions, excelt as expected in one case of Osler's 
disease. T3e-selenomethionine and gallium studies were nega- 
tive in benicn lesions and showed increased uptake in most 
tumors. Tre author points out that in most cases a combination 
of two racionuclides is all that is needed for maximum scan 
diagncsis. 

|. Benn 
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Diagnosis of Diseases of the Chest, vols. 1 and 2, 2d ed. By Robert G. Fraser and J. A. Peter Paré. Philadelphia: 
Saunders, 656 pp. (vol. 1) and 639 pp. (vol. 2), 1977 and 1978, respectively. $26/vol. 


A best seller in the early and mid-1970's, the first edition of 
this work proved invaluable for two reasons: it not only be- 
came the standard reference work in chest radiology but also 
served as an authoritative and readable textbook. The second 
edition, much revised, will continue this tradition. It has ex- 
panded from two to four volumes, the first two of which are 
currently available; the remaining two are expected shortly. The 
two available volumes amply fulfill the promise of updating and 
improvement. 

And updated it is. The number of references in these first two 
volumes totals 6,047, an increase of some 40% over the first 
edition. Most of this increase is from the literature of the past 
decade. The second edition, like the first, is a model of a 
medical reference work. 

The new volume 1 covers the normal chest, the spectrum of 
methods of chest examination, radiologic signs, and congenital 
diseases. The new volume 2 covers infections, immune dis- 
eases, neoplasia, thromboembolism, pulmonary hypertension, 
and edema. Volume 3 will cover a miscellany of remaining 
disease categories while volume 4 will feature "decision trees" 
of differential diagnosis as well as tabular and other ready 
reference material. 

The opening chapter on the normal chest contains much 
contemporary material on anatomy and physiology; this chapter 
alone serves as an exemplary monograph. New material, more- 
over, surfaces in practically all parts of the book, but particularly 
noteworthy additions and revisions appear on lung biopsy, 
infections in the immunocompromised host, pulmonary edema, 


occupational diseases, pulmonary manifestations of drug 
abuse, airway obstruction, and pulmonary development abnor- 
malities. 

Readers should be mindful that, although based on the 
radiograph principally, this work is an authoritative general 
diagnostic review in chest disease. Solid clinical material on 
biochemical, skin, and pulmonary function tests, for instance, 
will be of use to all physicians involved in chest disease, not just 
to radiologists. Although long, the text is readily readable. The 
quality of illustrations ranges from adequate to excellent. 

The only problem with the second edition is that it contains 
such a huge mass of information that the general reader may 
feel reluctant to turn to page one and just start reading. 
However, if readers do just that, they will find a marvelously 
detailed table of contents for the first chapter that will enable 
them to pick out whatever may be their pleasure. With attention 
to the tables of contents and appropriate selectivity, any reader 
can study topics of interest. In the preface. the authors express 
the worry that the sheer size of this edition will deter the 
student. It shouldn t. 

For such a classic magnum opus, the price is quite reasona- 
ble. Like the first edition, the second should be on the desk or 
nearby shelf of every radiologist and physician involved with 
chest disease. 

John H. M. Austin 
Columbia-Presbyterian Medical Center 
New York, New York 10032 


A Guide for Automatic Radiographic Processing and Film Quality Control. By Cynthia C. Kirby, William E.J. 
McKinney, and Thomas T. Thompson. Chicago: American Society of Radiologic Technologists, 105 pp., 1975. $4 


"Radiography begins and ends in the darkroom' is as true 
today as it was many years ago. The advent of automatic 
processing held promise of accurate, reproducible developing 
of x-ray film. The discovery of phenidone and related chemicals 
heralded the era of 90 sec processing. Yet today we are faced 
with a recognized problem in radiographic quality, attributable 
in part to inaccurate and irreproducible film processing. 

The cause of inaccurate and irreproducible processing is 
almost always a lack of knowledge of processor operation, and 
its limitations. This book, along with its companion 16 video 
tapes, is the first extensive work which attempts to explain what 
happens inside the magical box known as an automatic proc- 
essor. It succeeds admirably. 

The book is designed to be used in a classroom situation, but 
is organized as a self teaching aid. Each chapter is called a 
"Lesson", and sequentially takes the student through an over- 


view, statement of learning objectives, outline of material, 
laboratory exercises, and review questions. 

The first three lessons provide the background information 
required for the rest of the book. The next 10 lessons describe 
the eight subsystems in an automatic processor, indicating how 
failure of any subsystem affects the resulting radiographs. The 
final three lessons are perhaps the most useful, giving excellent 
pointers on trouble-shooting, artifact interpretation, and con- 
sistent film quality. 

This book, and its companion video tapes, should be in- 
cluded in the training of every radiologic technologist. However, 
it may be too detailed for the average technologist interested in 
self-education. 

William E. Moore 
University of Washington 
Seattle, Washington 98195 


Atlas of Cardiovascular Nuclear Medicine. Edited by H. W. Strauss, B. Pitt, J. Rouleau, |. K. Bailey, and H. N. 


Wagner. St. Louis: Mosby, 194 pp., 1977. $42.50 


This book is primarily an atlas written by authors who have 
had a major impact in this field. We are fortunate to share their 
considerable wealth of experience in thallium myocardial imag- 
ing and gated blood pool ventricular function studies. 
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The book is divided into six sections including the appendix. 
Chapter one describes the physiological and technical factors 
related to maximizing image quality, such as selected as- 
pects of thallium kinetics, collimator selection, and patient 
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positioning. There is an outline of points to consider when 
reviewing the images obtained. The discussion on equilibrium 
blood pool imaging includes a description of both first pass and 
equilibrium techniques including advice on view selection and 
methods for calculating several indices of ventricular function 
(including ejection fraction, end-diastolic volume, and end-sys- 
tolic volume). The discussion on infarct-avid imaging is brief. 
This 48 page chapter (including references) includes most, if 
not all of the essential features required to perform thallium and 
equilibrium blood pool ventricular function studies. 

Numerous examples of thallium and gated blood pool studies 
are included in the second chapter on myocardial infarction. 
The quality of the figures, as elsewhere in the book, is generally 
excellent. The format for discussion is a series of patient 
studies; these are generally well done. Numerous examples are 
given of the appearance of a thallium defect in each useful view. 
The ventricular function studies demonstrate the appearance of 
enlarged chambers, contractile abnormalities, and aneurysms. 

The chapter on ischemia begins with a brief summary of the 
sensitivity and specificity of thallium imaging for detection of 
coronary disease and ischemia when patients are exercised to 
maximum on the bicycle. The utility of the test is demonstrated 
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througn € rumber of case studies. 

The az wo chapters focus on cardiomyopathy and congen- 
ital heart c sease. In the appendix, the reader is asked patient 
oriented c uestions based on an accompanying microfiche slide. 

It is diff cult to say anything very bad about the book. The title 
of this at as may be somewhat misleading in that the focus is 
primarily on thallium myocardial imaging and the blood pool 
ventricular function analysis. Infarct avid scanning is men- 
tioned abeit briefly, and intracardiac shunt detection and 
quantitation is mentioned only in passing. | have not found 
thallium imaging helpful in identifying idiopathic hypertrophic 
subaortic senosis. The chapter on ischemia wouid benefit from 
a list o' references. There are a modest number of proofreading 
errors, prmarily in the first chapter. These points are minor, 
however, and do not appreciably detract from the overall excel- 
lent qualiay-of this work. A potential drawback is the price. 

This bock would be an important addition to the library in 
every facility practicing cardiovascular nuclear medicine. 

Gene B. Trobaugh 
Harborview Medical Center 
Seattle, Washington 98104 


Gallium-67 Imaging. Edited by Paul B. Hoffer, Carlos Beckerman, acc Robert E. Henkin. New York: Wiley and Sons, 


174pp., 1978. $22 


This monograph is an excellent review of the current status of 
gallium-67 imaging. The book is divided into three main sec- 
tions which discuss the fundamentals of gallium imaging, the 
use of gallium in inflammatory disease, and the use of gallium 
in neoplastic disease. 

The first part is on fundamentals and contains sections 
discussing localization of gallium, imaging technique, and nor- 
mal patterns of localization. The section on imaging technique 
by Hoffer is a clear discussion of the many technical factors that 
go into producing quality gallium images. In addition to discuss- 
ing factors involved, the section contains practical advice on 
implementation of suggestions and a description of the types of 
imaging devices available. 

The second part of the book is devoted to the methods of 
diagnosing inflammatory disease. The excellent introductory 
section on anatomy and pathology of intraabdominal abcesses 
is followed by a section on radiographic and ultrasonic methods 
of diagnosing intraabdominal abcesses, and a section on gal- 
lium-67 and the diagnosis of inflammatory disease. The organi- 
zation of these sections forms a unified presentation of the 
anatomic-pathologic basis for analysis of the intraabdominal 
abcesses as well as available techniques to determine their 
presence. The section on gallium imaging reviews the major 
causes and common locations of inflammatory disease in the 


abdorren There is also an excellent discussion of nanabdom- 
inal disezs* which includes inflammatory disease in the chest, 
centra! nervous system, and bones and joints. 

The thr4 part of the book, use of gallium in neoplastic 
disease, 6 a discussion of the individual diseases starting with 
malignan lymphoma. This is followed by lung carcinoma, 
testicuiar malignancies, childhood malignancies, a miscella- 
neous se:ton covering hepatoma, melanoma, and leukemia, 
and firallw a section which discusses organ systems in which 
gallium-6" s of limited use. 

This ezcellent book stresses fundamental principles and 
practical a»plications of gallium imaging. Although written by 
severa attnors, it is well edited and suffers little from multiple 
authorshio The printing, illustrations, and image reproduction 
are all e»csllent. The only notable absence is a section on 
genera principles. The application of gallium-67 to neoplastic 
diseases would have served as an excellent introduction to the 
sectiors cr the individual diseases. 

This 502: should be read by anyone interested in this imaging 
modality. t would be of use not only to the specialist in nuclear 
mediciae Dut to other physicians, technologists, and physicists. 

G. Donald Frey 
Medical University of South Carolina 
Charleston, South Carolina 29401 


Medical Cyclotrons in Nuclear Medicine. Progress in Nuclear Medicine, vol. 4. 4th Medical Cyclotron Users 
Conference, Miami Beach, Florida, 1976. Edited by Aldo N. Serafini anc Joe E. Beaver. Basel: Karger, 201 pp., 1978. 


$44 


This publication is an outgrowth of the Medical Cyclotron 
Users Conference held in March 1976. As such, the title of the 
book is somewhat of a misnomer, in that the conference dealt 
with the methods of production and chemical separation of 
radionuclides for use in nuclear medicine, not only by compact 
"medical" cyclotrons but also at larger research cyclotrons and 
other particle accelerator facilities. 

The production and accessibility of compact medical cyclo- 
trons has made possible the rapidly expanding utilization of 
diagnostic procedures based on the use of a variety of radio- 


pharmaceu icals. Among these are those which utilize the short- 
lived posit en emitter radioisotopes. Their use is made possible 
by the recent development of improved positron imaging de- 
vices. are their potentials still remain to be realized. Most 
welcome muthis regard is an article by M. Phelps and E. Hoffman 
on the uta role of cyclotrons and positron imaging in nuclear 
medicime. This article attempts to define some necessary gen- 
eral chareceristics of medical cyclotrons and their use in the 
hospital ea ironment. On the other hand, many new and better 
radioisetooes are demanded by nuclear medicine techniques 
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which are not producible with compact cyclotrons, and these 
must still be produced by the larger research accelerator facili- 
ties. 

The more than two dozen articles in the book are separated 
into three categories: (1) Production Aspects; (2) Chemistry 
Overview; and, (3) Clinical Application of Cyclotron Produced 
Products. However, this grouping is somewhat arbitrary as the 
Subject matter of many of the articles consists of program 
Overviews at approximately 12 accelerator facilities in North 
America, and one in England at the Hammersmith Hospital 
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where the radionuclides programs in clinical medicine and 
medical research run concurrently with a very active neutron 
radiotherapy program. 

Although many of the articles are somewhat repetitive in their 
scientific content, one does gain some perspective in the 
Current applications of accelerators in nuclear medical re- 
search. 

Juri Eenmaa 
University of Washington 
Seattle, Washington 98195 


Soft Tissues of the Extremities. A Radiologic Study of Rheumatic Disease. Comprehensive Manuals in Radiology, 
vol. 1. By W. J. Weston and D. G. Palmer. New York: Springer-Verlag, 128 pp., 1978. $30 


This monograph attempts to pinpoint the early soft tissue 
changes in rheumatoid disease and represents the combined 
effort of a radiologist and rheumatologist. Separate chapters 
discuss the shoulder, elbow, wrist and hand, hip, knee, ankle 
and tarsus, and foot. Each chapter includes a brief review of the 
normal radiologic anatomy followed by a description of selected 
tissue changes related to various pathology including rheuma- 
toid disease. Considerable attention is given to the fat lines and 
arthrographic demonstration of the bursae surrounding these 
joints. 

Given the title A Radiologic Study of Rheumatic Disease, it 
was somewhat surprising that only about 30% of the text was 
directly related to rheumatic disease. The chapters are ade- 
quately illustrated, but more detailed radiographs and drawings 
would have been welcomed. 


It should be mentioned that the specific changes described 
by the authors as being secondary to rheumatoid disease are 
also macroscopically characteristic of other pathologic condi- 
tions. Examples are fungal infections, hemophilia, and villono- 
dular synovitis, entities which all produce pathologic prolifera- 
tions of the synovium. The monograph leads one to conclude 
that rheumatoid disease is but one capable of producing similar 
radiographic changes. 

This review will be of interest to physicians dealing with soft 
tissues of the extremities. 

Nicole Bolender 
University of Washington 
Seattle, Washington 98195 


Radiology of the Liver, vol. 13 in Saunders Monographs in Clinic Radiology. By James G. McNulty. Philadelphia: 


Saunders, 437pp., 1977.$27.50 


This text briefly deals with normal anatomy and its variation, 
all aspects of imaging techniques, and appropriate techniques 
in the diagnosis of liver disorders. The chapters are well orga- 
nized with a bibliography at the end of each section. 

Chapter One briefly reviews normal liver anatomy and its 
variations. 

Chapter Two discusses the various imaging techniques in 
liver disorders. The tables in this chapter summarize the present 
day knowledge of indications and usefulness of investigative 
imaging techniques in various liver and gallbladder disorders. 

The remaining chapters deal with pathophysiology, radio- 


logic diagnosis, and the value of other various diagnostic 
imaging techniques in liver disorders: congenital and heredi- 
tary, traumatic, inflammatory, neoplastic, and those related to 
systemic disease. 

This book would make an invaluable addition to medical 
libraries and radiology departments. | highly recommend this 
work as a reference to gastroenterologists, radiologists, and 
radiology residents dealing with liver disorders. 

Halappa G. Hakkal 
Georgetown University Hospital 
Washington, D.C. 20007 


Radiologic Examination of the Orohypopharynx and Esophagus. The Barium Swallow. By Constantino Zaino and 
Thomas C. Beneventano. New York: Springer-Verlag, 317 pp., 1977. $54.80 


This is the only current American monograph on diseases of 
the esophagus and its associated structures, and will replace 
the only other available book that was written by Brombarts. 
The authors are well known. Zaino has published The Pharyngo- 
esophageal Sphincter in 1970 and also The Lower Esophageal 
Vestibular Complex. These basic works are summarized in this 
book and help clarify two difficult areas in the radiologic study 
of the esophagus. Beneventano is well known as a lecturer and 
his lectures in the American College of Radiology refresher 
Course series are outstanding. 

The book provides a good summary of available techniques. 
There is an excellent chapter on embryology accounting for 
developmental abnormalities which are frequently seen in clini- 
cal practice. The important subject of hiatal insufficiency and 


hernia is very well covered in 11 pages. The authors stress 
dynamic studies of the esophagus. One section | found ex- 
tremely valuable was the check list of observations during and 
following a barium swallow. It helps make one aware of the 
careful procedure to follow in examining the esophagus. The 
term “barium swallow” was used in reference to this check list: 
a term | dislike because of its rather vague usage to describe 
either the examination of the esophagus or examination of the 
esophagus, stomach, and duodenum. 
The book is extremely well written and a joy to read and 
should be in every practicing radiologist's collection. 
Leonard Goldberg 
272 Roncesvalles Avenue 
Toronto, Canada M6R 2M2 
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Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 
Beyond Malpractice: Compensation for Medical Injuries. A 
Policy Analysis. Institute of Medicine. DC: National Academy of 
Sciences, 88 pp., 1978. $6.50 
Cancer: A Problem of Developmental Biology. By G. B. Pierce, 
R. Shikes, L. M. Fink. Englewood Cliffs, N. J.: Prentice-Hall, 242 
pp., 1978. $15.95 
Cancer Therapy by Hyperthermia and Radiation. Edited by C. 
Streffer, D. van Beuningen, F. Dietzel, E. Róttinger, J. E. 
Robinson, E. Scherer, S. Seeber, K.-R. Trott. Baltimore: Urban 
& Schwarzenberg, 344pp., 1978. $39.50 
Cerebral Computed Tomography: A Text-Atlas. By L. A. Weis- 
berg, C. Nice, M. Katz. Philadelphia: Saunders, 337 pp., 1978. 
$22.50 
The Cervical Spine in Trauma. Advanced Exercises in Diagnos- 
tic Radiology, vol. 11. 1st ed. By A. J. Gerlock, Jr., S. G. 
Kirchner, R. M. Heller. J. J. Kaye. Philadelphia: Saunders, 
167pp., 1978. $8.95 
Clinical Application of Carcinoembryonic Antigen Assay. Pro- 
ceedings of a Symposium, Nice, Oct. 7-9, 1977. Edited by B. P. 
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Medica, 501 pp., 1978.$78.25 
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Environmental Health Criteria 5: Nitrates, Nitrities, and N- 
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Appletoa-Century-Crofts, 435 pp., 1978. $35 
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ume 2—Eticlogy, Prevention Methods. Edited by H. E. Nie- 
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Radiographic Positioning and Related Anatomy, 2d ed. By |. 
Meschan. Philadelphia: Saunders, 590 pp., 1978. $21.75 
Radiologic Exploration of Impotence. By J.-F. Ginestie, A. 
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News 


American Board of Radiology Examinations 


Dates have been set for the 1979 and 1980 written and oral 
examinations given by the American Board of Radiology. The 
written portion of the examination will be offered at 14 selected 
sites. All candidates must attend two half-day sessions on 
Thursday afternoon, June 21 and Friday morning June 22, 1979 
or on Thursday afternoon, October 9 and Friday morning 
October 10, 1980. Deadline for filing for examination in any 
given year is September 30 of the preceding year. 

Beginning in 1979, only one oral examination will be held 
each year and that examination will be in June. The 1979 
examination will be the week of June 11 at the Mariott Hotel in 
Chicago. The 1980 oral examination will be the week of June 2 
at Executive West, Louisville, Kentucky. 

Complete details are available from the American Board of 
Radiology, Kahler East, Rochester, Minnesota 55901; telephone 
(507) 282-7838. 


1979 Midwinter Radiological Conference 


The thirty-first annual Midwinter Radiological Conference 
sponsored by the Los Angeles Radiological Society will be 
January 26-28. The first day will consist of small workshops in 
all disciplines while the following two days will be formal 
lectures and round-table discussions. The second largest radio- 
logical technical exhibition the country will be open all days. In 
addition, an optional 10-day postconference seminar will be in 
New Zealand, Australia, and Fiji. 

Speakers will include: S. Wallace, M. D. Anderson Hospital, 
Houston; M.A. Meyers, State University, Stonybrook, New York; 
W. Martel, University of Michigan; D. G. Bragg, University of 
Utah: R. T. Bergeron, New York University Medical Center; T. F. 
Meaney, Cleveland Clinic; P. B. Hoffer, Yale University; G. R. 
Leopold, University of California, San Diego; C. G. Moertel and 
O. H. Beahrs, both Mayo Clinic; T. L. Phillips, University of 
California, San Francisco; L. L. Gunderson, Harvard; R. B. 
Livingston, Veterans Hospital, San Antonio; and H. J. G. Bloom, 
Royal Marsden Hospital, London, England. 

Conference fee is $125; $75 for residents; workshops are $25 
each. For advance registration, contact Dr. E. P. Detrick, 4415 
Lakeview Canyon Road, Westlake Village, California 91361. 

Faculty for the postconvention seminar will be: R. T. Berge- 
ron, W. Martel, T. F. Meaney, plus A. F. Turner, Arcadia 
(California) Medical Group, and G. Kossoff, Ultrasound Insti- 
tute, Sydney, Australia. 

Dates for the postconvention seminar are January 28-Febru- 
ary 9. Cost is $999 per person, including air fare from Los 
Angeles, transportation between sites, and accommodations. 
There will be an additional $195 tuition fee per registrant. This 
seminar will carry 36 hr AMA Category | credit. 


AFIP Diagnostic Radiology Seminars 


The Armed Forces Institute of Pathology, Washington, D.C., 
has scheduled four seminar courses in diagnostic radiology. All 
are designed to offer radiologists a summary of the most 
important morphologic principles that underlie the evaluation 
of radiologic signs. Dates and course contents are: 


January 8-12, bone and gastrointestinal only; May 7-11, 
August 27-31, and November 12-16, general courses including 
bone, chest, gastrointestinal, and genitourinary. 

Course fee is $250; $175 for residents with a letter of verifica- 
tion. Military and other federal salaried physicians are exempt 
from the te=. The seminars carry 35 hr AMA Category | credit. 

Faculty will include: J. E. Madewell, J. E. Lichtenstein, W. D. 
Wehunt, D S. Hartman, and M. S. Lesar. 

Sponscrs are the Armed Forces Institute of Pathology, the 
American College of Radiology, and the American Registry of 
Patholocv. 

Nonfederal registration applications may be obtained from: 
American Registry of Pathology, Attn: Radiologic Pathology 
Seminars Armed Forces Institute of Pathology, Washington, 
D.C. 20305. 

Military end other federally salaried physicians should con- 
tact: Assoc ate Director for Education, Armed Forces Institute 
of Patholocy (EDZ), Washington, D.C. 20306. 


Course Slated for Mexico City 


Loyola University of Chicago and the Mexican Society of 
Radiology have announced a two-part course to be in Mexico 
City, February 5-8. Part | is Radiology of the Genitourinary 
System while Part Il is Radiology of the Head and Neck. Fee is 
$200; $100 for residents and fellows with verificaton. For 
additional information, contact Dr. R. Moncada, Cepartment of 
Radiology, Loyola University Medical Center, 2160 South First 
Avenue, Maywood, Illinois 60153. 


Pacific Endocurietherapy Society Meet 


The wirter meeting of the Pacific Endocurietherapy Society 
will be December 15-17 in Maui, Hawaii. A total of 12 hr CME 
Category | credit is available. For information contact: Dr. H. S. 
Frey, 5522 Sepulveda Boulevard, Van Nuys, California 91411; 
phone (213) 997-1522. 


Rediation Biology in Cancer Research 


Radiaticr Biology in Cancer Research will be the topic of the 
thirty-secand annual Symposium on Fundamental Cancer Re- 
search to be in Houston February 27-March 2. Subjects will 
include resoonses at low doses; targets and effects; delayed 
effects in "issues; tissue effects no definitely attributabie to cell 
killing; tumor biology; and potential applications of radiobiol- 
ogy to radictherapy. Cochairmen are Dr. H. R. Withers and Dr. 
R. E. Meyn. 

For add tional information contact S. C. Stuyck, M. D. Ander- 
son Hospital and Tumor Institute, Houston, Texas 77030; tele- 
phone (7:3) 792-3030. 


Nuclear Medicine Computer Council Symposium 


The annuel Society of Nuclear Medicine Computer Council 
topical symposium will be in Phoenix, Arizona, January 21-22. 
This year’s program will include "state of the art” seminars 
hosted by the commercial research and developrrent commu- 
nity. The seminars will review operating systems as they support 
clinical da:a processing and recent developments in computer- 
ized nuclear cardiology. 


1133 


1134 


For further information contact: Dr. D. Gilday, Division of 
Nuclear Medicine, The Hospital for Sick Children, 555 University 
Avenue, Toronto M5G 1X8, Ontario, Canada. 


AFIP Alumni Course 


The radiologic alumni of the Armed Forces Institute of 
Pathology will host a post-graduate course, Radiologic-Patho- 
logic Concepts in Diagnostic Radiology, March 1-4, 1979 in 
Deerfield Beach, Florida. The course is designed to be a re- 
union of AFIP faculty and graduates. Lectures from all organ 
systems emphasizing radiologic-pathologic correlation will be 
presented. Faculty includes Doctors Theros, Reeder, Allman, 
Cavanagh, Korsower, Reed, Olmsted, Madewell, Feigin, and 
Lichtenstein. The course will be approved for 21 hr AMA Cate- 
gory | Credit. Fee is $275. For registration and information, con- 
tact Dr. W. W. Olmsted, Radiologic Alumni of AFIP, Box 34847, 
West Bethesda, Maryland 20034. 


Clinical Advances in CT 


The Computerized Tomography Society will hold its third 
annual seminar, Clinical Advances in CT, March 10 and 11, near 
Washington, D.C. Application is being made for AMA credit and 
American Association of Family Physicians credit. Registration 
is limited to 250. For further information, write Mrs. B. Moss- 
man, National Biomedical Research Foundation, Georgetown 
University Medical Center, 3900 Reservoir Road, N.W., Wash- 
ington, D.C. 20007; phone (202) 625-2121. 


Big Sky Radiology Conference 


The third annual Big Sky Radiology Conference will be 
February 6-9 in Big Sky, Montana. The course is approved for 
18 hr AMA Category | credit. Fees are $150; $75 for residents 
with verification. 

Conference format will be a combination of didactic lectures 
and a self-study series. General subject areas will be head and 
body computed tomography, pediatrics, bone and joint, neuro- 
radiology, and ultrasound. Sessions will be scheduled to allow 
adequate time for recreational activities. 

Faculty will be: J. Edeiken, Thomas Jefferson University; C. 
Fagan and L. E. Swischuk, both University of Texas, Galveston; 
D. C. Harwood-Nash, Hospital for Sick Children, Toronto, Can- 
ada; D. H. Stephens, Mayo Clinic; and V. B. Graves, conference 
chairman, Great Falls, Montana. 

For information, contact: Dr. V. Graves, Department of Ra- 
diology, Columbus Hospital, P. O. Box 5013, Great Falls, Mon- 
tana 59403. 


Canadian Radiologists Annual Meeting 


The forty-second annual meeting of the Canadian Association 
of Radiologists will be in Vancouver, Canada, June 24-28. This 
will be a combined meeting with the medical and biological 
sections of the Canadian Association of Physicists. The diag- 
nostic program will include a categorical refresher course in 
ultrasound, refresher courses in general diagnostic radiology, 
and proferred papers in all aspects of diagnostic radiology. 
Application has been made for Category | AMA approval. 

The radiation oncology program will feature a symposium on 
Charged Particle Therapy with international speakers and a 
trans Canada review of 3,000 patients with carcinoma of the 
larynx. The Gordon Richards Memorial Lecture will be given by 
Dr. Harold E. Johns. 

Postconvention tours are available to Alaska, Hawaii, and the 
Canadian Rockies. 

For further information contact Alva Pentecost, executive 
secretary, Canadian Association of Radiologists, Suite 806, 


NEWS 


1440 Ste. Catherine Street West, Montreal, Quebec, Canada, 
H3G 1R8. Telephone (514) 866-2035. 


Multidisciplinary Aspects of Brain Tumor Therapy 


A 3-day conference on all aspects of experimental and clinical 
brain tumor therapy will be June 8-10 in Lake Garda, Italy. 
Cochairmen are Professor P. Paoletti and Dr. M. D. Walker. This 
conference will include major sections on Experimental Brain 
Tumors, The Biology and Diagnosis of Brain Tumor, Principles 
of Therapy, and Current Therapeutic Studies. In addition there 
will be a day devoted to free communications. Purpose is to 
provide the most recent information available from both experi- 
mental laboratories and clinical investigations and includes the 
specialities of neurooncology, neurology, neuropathology, neu- 
rosurgery, radiotherapy, and neurodiagnostics. Deadline for 
submission of a 200 word abstract of new data (not previously 
presented) is January 15. 

Abstracts or requests for additional information should be 
sent to: Dr. M. D. Walker, National Cancer Institute, 31/4B32, 
Bethesda, Maryland 20014. 


Radiology of Bone and Chest Diseases 


Radiology of Bone and Chest Disease with Emphasis on 
Radiologic-Pathologic Correlation is a seminar scheduled for 
April 23-27 in San Diego. The course is divided into a half week 
each of bone and chest diseases and is designed to broaden 
the skills of radiologists, pathologists, and clinicians. Sponsors 
are the San Diego Radiology Research and Education Founda- 
tion and the American College of Radiology. 

Program director is D. S. Feigin and guest faculty include: J. 
E. Madewell, Armed Forces Institute of Pathology, and E. G. 
Theros, University of California, Los Angeles. Faculty from the 
University of California, San Diego, will include: D. S. Feigin, P. 
J. Friedman, C. B. Higgins, G. D. Greenway, and D. L. Resnick. 

Fee is $300; $125 for residents and interns. The program 
carries 34 hr AMA Category | credit. For those participating in a 
half-week session, fee is $200; $75 for residents and interns 
with 17 hr AMA Category I credit. 

For registration and information, contact: M. J. Ryals, Radiol- 
ogy, P. O. Box 2305, La Jolla, California 92038; telephone (714) 
453-7500, extension 3711. 


Radiology of the Chest 


The Department of Radiology, Duke University Medical Cen- 
ter, will present its seventh annual tutorial postgraduate course, 
Radiology of the Chest, April 2-6 in Durham, North Carolina. C. 
E. Putman is program chairman. 

All facets of chest disease will be covered including diagnos- 
tic techniques. A detailed abstract book with references will be 
provided. 

Guest faculty will be: R. E. Coleman. Salt Lake City, R. G. 
Fraser, Birmingham, Alabama; E. R. Heitzman, Syracuse, New 
York; T. C. McLoud, Boston; and F. S. Stitik, Baltimore. Faculty 
from Duke University will be: J. T. T. Chen, E. L. Effman, R. 
McLelland, D. F. Merten, P. C. Pratt, C. E. Putman, C. E. Ravin, 
J. C. Reed, H. A. Saltzman, H. O. Sieker, and W. G. Young. 

A total of 30 hr AMA Category | credit will be available. 

For additional information, contact: Dr. R. McLelland, Ra- 
diology-Box 3808, Duke University Medical Center, Durham, 
North Carolina 27710; telephone (919) 684-4397. 


Skeletal Radiology Course 


A Skeletal Radiology Postgraduate Course, sponsored by 
Albert Einstein College of Medicine, will be May 14-18 in New 
York City. Additional information is available from Miss R. 
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Ditizio, coordinating secretary, Radiology Department, Jacobi 
Hospital, Room 4N21, Pelham Parkway and Eastchester Road, 
Bronx, New York 10461. 


Controversies in Radiology and Medicine 


Controversies and Advances in Radiology and Medicine is a 
postgraduate course started for March 4-9 at Smugglers’ Notch 
Ski Area, Jeffersonville, Vermont. Tufts University School of 
Medicine is sponsor. The course is designed for internists, 
surgeons, and radiologists. Major topics will be: Lung Cancer 
Today; Atherosclerosis: Abdominal Aortic and Peripheral Arte- 
rial Disease Update; Venous Thrombosis and Embolism; and 
Imaging and Intervention in the Septic Patient. A total of 26 hr 
AMA Category | credit is available. Fees are $200; $125 for 
residents. 

Additional information may be obtained from Office of Con- 
tinuing Education, Tufts University School of Medicine, 136 
Harrison Avenue, Boston, Massachusetts 02111; telephone 
(617) 956-6579. 


General Diagnostic Radiology 


The Department of Radiology of Southwestern Medical 
School, University of Texas Health Science Center at Dallas, is 
offering a diagnostic radiology seminar, February 15-17 in 
Dallas. Program director is K. R. Maravilla. 

Guest faculty will include: G. Dodd, University of Texas Health 
Science Center, Houston; R. Freiberger, Cornell University; J. 
G. Rabinowitz, Mount Sinai School of Medicine. 

Faculty from Southwestern Medical School will be: J. Rey- 
nolds, E. E. Christensen, T. S. Curry, Ill, G. C. Curry, A. M. K. 
Maravilla, K. R. Maravilla, M. Conrad, J. T. Diehl, G. W. Dietz, 
R. W. Parkey, R. H. Epstein, W. Kilman, M. J. Landay, B. 
Ellman, M. Gordon, H. Chapa, S. E. Lewis, and G. Currarino. 

A total of 20 hr AMA Category I credit is available. Fee is $250. 

For information contact: L. L. Wooldrige, Administrative 
Coordinator, Department of Radiology, Southwestern Medical 
School, 5323 Harry Hines Boulevard, Dallas, Texas 75235; 
phone (214) 638-1800, extension 2613. 


Spring Physics Seminar 


The Southern California Chapter, American Association of 
Physicists in Medicine, will host its annual Spring Seminar, 
April 23-25 in Las Vegas. The program will include tutorial 
sessions plus contributed papers. Tutorial sessions will cover 
diagnostic imaging (three sessions); cardiac imaging and phys- 
iologic data extraction (four sessions); and quality assurance in 
radiation therapy (four sessions). Continuing Medical Education 
credit will be available. Information is available from Dr. N. A. 
Baily, Department of Radiology, 5046 Basic Sciences Building, 
M010, University of California at San Diego, La Jolla, California 
92093. 


Nuclear Radiology Workshop 


A Nuclear Radiology Workshop will be May 4 and 5 at the 
University of Michigan, Ann Arbor. Approximately 11 hr AMA 
Category | credit will be available. For additional information, 
write: Department of Postgraduate Medicine and Health Profes- 
sions Education, University of Michigan Medical School, Tows- 
ley Center for Continuing Medical Education, Ann Arbor, Mich- 
igan 48109. 


Diagnostic Ultrasound Course 


The Johns Hopkins Medical Institutions Department of Ra- 
diology and Nuclear Medicine is presenting a 5-day course, 
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Advanced Fracticum in Diagnostic Ultrasound, December 11- 
15. This course is designed for the practicing ultrasonographer. 
There wall 5* morning didactic lectures, demonstrations, ques- 
tion anc answer periods, and afternoon practical experience in 
gray scale 3-scan and real time scanning. Fee & $400. AMA 
Category | credit is available. Enrollment is limited to 20 stu- 
dents. Also available are basic courses for the novice ultraso- 
nographer. aeld at 2 month intervals. For information contact 
Dr. R. C Sarders, Department of Radiology Ultrasound Labora- 
tory, Johns dopkins Hospital, Baltimore, Maryland 21205; tele- 
phone (301) 355-8450. 


Ultrasound Seminar 


The Drvisien of Ultrasound, Hoag Memorial Hospital, Newport 
Beach, CZaiiornia, announces its Second Annual Advanced 
Techniques seminar will be January 6. Registrants should have 
prior scanning experience and basic anatomic knowledge. No 
scanning wi be done at the seminar. Speakers will include: 
E. |. Miber end R. H. Thomas, both Hoag Memorial Hospital; 
L. Schaszmen, University Hospital, San Diego; J. Forsythe, La 
Jolla Veserars Hospital; R. Clark, UCLA Center fcr the Health 
Sciences; and P. Lines and H. Bussey, both Picker -orpcration. 

The procram carries 6 hr continuing education credit. In- 
formation is available from: Advanced Techniques Seminar, 
P. O. Box 7205, Newport Beach, California 92663. 


Meeting and Course Review 


For reade. convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events ap- 
peared in journal issues indicated in parentheses. 

CT in Rad otherapy, workshop, March 28-30, Geneva. Switz- 
erland (June. 

Courses in Ultrasound, two 8-week postgraduate courses 
beginning January 8 and April 2, respectively, Winston-Salem, 
North Cero ir a (July). 

General O*agnostic Radiology, course, February 5-9, Puerto 
Rico (Ju y). 

Adjuvant Therapy of Cancer, conference, Marck 28-31, Tuc- 
son (July). 

CT, Uk rasesund, Nuclear Medicine in Pediatrics, symposium, 
January 18-22, Orlando, Florida (September). 

Body CT Course, February 26-March 1, San Diego (Septem- 
ber). 

Currert Concepts in Diagnostic Radiology, course, February 
12-16, Acapulco, Mexico (September). 

Computed Tomography, Ultrasound, and X-ray, course, Jan- 
uary 29- February 2, San Francisco (September). 

Two Courses: Snowbird and Park City, January 28-February 
3, Snowoird Utah, and February 24-March 3, Park City Ski 
Resort, L tah September). 

National Conference on Breast Cancer, March 2-9, Atlanta 
(October . 

XII Interamerican Congress of Radiology, July-Zugus: 1979, 
Quito, Ecuador (October). 

Sixth Concress of Radiation Research, May 13-19, Tokyo 
(October . 

Noninvasiwe Imaging in Medicine, symposium, June 6-9, 
Lund, Swedea (October). 

Conterences on Medical and Biological Engireering and 
Medical Physics, August 19-24, Jerusalem (October). 

L. H. Gray Conference, September 10-14, Cambridge, 
England Octeber). 

Asian Oceanian Congress of Radiology, October 28-Novem- 
ber 3, 1979, € ngapore (October). 
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Diagnostic and Therapeutic Angiography, course, March 
21-25, Puerto Rico (October). 

Research Training Fellowships, deadline January 31, Inter- 
national Agency for Research on Cancer (October). 

Diagnostic Ultrasound Preceptor Training Programs, San 
Diego, one month programs (October). 

Double Contrast Techniques in GI Radiology, seminar, 
March 8-10, Philadelphia (November). 

Diagnostic Ultrasound Courses, series, Philadelphia (No- 
vember). 

Skeletal Symposium, January 20-26, Sun Valley, Idaho (No- 
vember). 

Abdominal Real Time Sonography Courses, March 12-16, 
June 11-15, July 16-20, August 6-10, December 9-13, 1979, 
Winston-Salem, North Carolina (November). 

LSU Diagnostic Radiology Seminar, March 15-17, New Or- 
leans (November). 

Aspen Uroradiology Seminar, February 18-23, Aspen, Colo- 
rado (November). 

Fleischner Society Ninth Symposium (and course), June 11- 
13, Stockholm, (November). 

Practical Advances in Diagnostic Radiology IV. course, 
January 13-22, Carribean cruise (November). 


NEWS 


Musculoskeletal Course and Cruise, April 28-May 5, Carri- 
bean (November). 

CT, Ultrasound, and X-ray, course, January 29-February 2, 
San Francisco (November). 

Diagnostic Radiology Course, March 12-16, San Francisco 
(November). 

International Symposium and Course on CT, April 16-20, 
Las Vegas (November). 

Gastrointestinal Radiology, Update '79, seminar, March 9- 
11, San Diego (November). 

Selected Topics in Neuroradiology, seminar, February 7-9, 
San Diego (November). 

European Cardiovascular Radiology Congress, May 3-5, 
Nuremberg, West Germany (November). 

LA Bone and Joint Conference, continuing once monthly 
course, Los Angeles, (November). 

Diagnostic Ultrasound Seminar, April 21 and 22, New York 
City (November). 

San Diego Postgraduate Courses, 1 and 2-week programs 
(November). 

San Francisco Cancer Symposium, March 23 and 24 (No- 
vember). 


October Figure Quality 


| have just received the October issue of AJR and | am upset 
with the quality of illustration reproduction in the paper by 
Greenfield et al., 131:651-655. The quality of the original prints 
was good, but the end product detracts from the message we 


wished to transmit. 


Reply 


Christos A. Athanasoulis 


Section of Vascular Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 


The Editorial Office shares Dr. Athanasoulis's disappointment 
with the quality of illustrations in the October issue. Many were 
far from the quality it seeks and, in fact, quite dissimilar to 
intermediate prints that indicated satisfactory end results. AJR's 
printer, Waverly Press, is investigating the problem. We will not 
cease in our efforts to carry illustrations that do justice to the 
author's material and his expectations. 


MMF 


Summary of American Roentgen Ray Society 1979 Meeting 


March 25-30, Sheraton Centre, Teronto, Canada 


A description of the meeting including a comprehensive listing 
of courses and information on the Categorical Course on 
Neuroradiology, appeared in the October issue of AJR. For 
reader convenience, the complete packet of colored registra- 
tion forms appears in both the October and November AJR 
issues. Included are: meeting registration forms backed by the 
course registration form. hotel reservations, spouses’ program 
and forms for the tennis tournament and social evening. 

In the February issue, AJR will list the papers and exhibits 
scheduled for presentation during the scientific sessions of the 
ARRS and SPIE. 


Accreditation 


All courses meet the criteria for AMA Category | credit. 


Meeting Format 


Scientific Program. Sessions will be during the latter half of 
each morning, Monday-Friday. as well as Tuesday and Thurs- 
day afternoons. Papers will be grouped by topic and parallel 
scientific sessions will be held. 

Refresher Courses. A full scope of courses will be offered on 
Monday and Wednesday afternoons and Tuesday. Thursday. 
and Friday mornings. 

Categorical Course on Neuroradiology. This 15 hr course will 
begin on Sunday. March 25, and continue through Friday. 
March 30 (except on Wednesday). 

Caldwell Lecture. Dr. Joseph Whalen will deliver this presti- 
gious address on Wednesday morning. March 28. 


Exhibits 


Scientific exhibits will be open on Sunday, March 25, from 7-11 
p.m., 7 a.m.-11 p.m. on Monday through Thursday, and 7 a.m. 
to 1 p.m. on Friday. Technical exhibits will be open from 9 a.m. 
to 5:30 p.m.. Monday through Thursday, and 9 a.m. to 1 p.m. 
on Friday. 


Other Society Meetings 


The Society for Pediatric Radiology will meet March 24 and 25. 
A joint program with ARRS is planned for the morning on March 
26. The Society for Photo-Optical Instrumentation Engineers 
will meet March 25 and 26, and a joint program with this group 
is anticipated on March 27. The American Thermographic Soci- 
ety will meet March 29-April 1. 


Local Activities 


Spouses' Program. On March 26, a theater tour and luncheon 
are scheduled; March 27 features a walk through a maple 
woods or a bus tour of downtown Toronto. Both groups meet 
for lunch before visiting "the most Canadian art gallery". On 
March 28, a day-long tour to Niagara Falls is scheduled with 
time for shopping. A fashion show and brunch will be March 29. 
Meals are included in tour prices (Canadian funds) which are 
listed on the registration form. No receipts or confirmations will 


be mailee. All tickets and badges should be picked up at the 
Spouses Registration Desk, Sheraton Centre Hotel. 

Tennis tournament. March 28 at Mayfair Racquet Club. 
Downsview. Ontario. Schedule: bus transportation from Shera- 
ton Cent 11:45 a.m.; luncheon: play: cocktails: trophy pres- 
entation return to hotel. 6:30 p.m. Play is limited to 48. To 
register, se= form. 

Golf Tasrnament. Cancelled this year 

Social -vening at Ontario Place. Thursday, March 29, buffet 
supper a 7:45 p.m. following a happy hour. Film, North of 
Superior. will follow. Busses will leave Sheraton Centre at 6:30 
p.m. return approximately 10 p.m. Tickets are $16 50 (Canadian 
funds) and will be held at the Spouses’ Registration Desk. To 
register, = d form with check (payable to ARRS Dinner). 


Meeting F egistration 


Preregistratton by mail will be accepted until March 1 (see 
forms. Late registrants may register on site. Official badges and 
program E coklets will be available at the registration desk, Four 
Seasons Sheraton Hotel. No registration confirmations will be 
made. 


Course Recistration 


Register early, enrollment is limited. Registrants should list 
first. second. and third choices for each period unless they take 
the categcr cal course. Registration in categorical course fills 
all course “ime and precludes registration in other courses. 
All ticket e rzers will be filled according to postmark. Fees: $25 
for ail who take categorical course; other courses, no fee to 
ARRS members, $3 per course for nonmembers. Payment must 
accompary instruction order sheet. If enrolling lete, send form 
to Dr. Gedgaudas, Four Seasons Sheraton Hotel, 123 Queen 
Street We: t Toronto, Ontario, Canada. Make checks payable to 
American 35entgen Ray Society. 


Hotel Reg s-ration 


Reservations will be handled by the ARRS Housing Bureau in 
Toronto (=œ form) and must be made by February 25. Partici- 
pating hotsls, prices, and a map are on form. 


Fees 

Meeting: 
ERES OE iae anh aaa e a b aided No fee 
Be, a TOT TT T $25 
Physiciaas in training (with verification) ....... ere 15 

Courses: 
Categorical course, for all who enroll ......... -— 25 
Other cou ses, ARRS members .................... 0 
Other cou ses, nonmembers, per course ........... 3 


Cancellatier s and Fee Refund 


Course fezs will be refunded only if cancellations are received 
before Ma ch 20. Cancellations should be sent to ARRS, 20 
North Wac zer Drive, Chicago, Illinois 60606. 
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Radiologic Societies 


international Societies 


Fleischner Society. Secretary K. Ellis, Columbia-Presbyterian Medical 
Center, 622 West 168th St, New York, NY 10032 

Inter-American College of Radiology. Secretary, G. Morillo, Dept Radiology, 
Jackson Memorial Hospital, 1611 NW 12th Ave, Miami, FL 33136 
International Commission on Radiological Protection. Secretariat, F. D. 
Sowby, Clifton Ave, Sutton, Surrey SM2 5PU, England 

international Skeletal Society. Secretary-Treasurer, J. Edeiken, Radiology 
Dept, Thomas Jefferson University Hospital, 11th and Walnut Sts, Philadel- 
phia, PA 19107 

International Society of Radiology. Hon. Secretary-Treasurer, W. A. Fuchs, 
Dept of Diagnostic Radiology, University Hospital, Inselspital, CH-3010 Bern, 
Switzerland 


U.S. National Societies 


American Association of Physicists in Medicine. Secretary, J. Wright, 
Radiology Dept, Geisinger Medical Center, Danville, PA 17821 

American Board of Radiology. Secretary, C. A. Good, Kahler East, Roch- 
ester, MN 55901 

American College of Radiology. Executive Director, W. C. Stronach, 20 N 
Wacker Drive, Chicago, IL 60606. Annual meetings: 1979, Sept 16-20, 
Chicago, IL: 1980, Sept 21-25, New Orleans, LA 

American Institute of Ultrasound in Medicine. Executive Secretary, D. 
LaMaster, PO Box 25065, Oklahoma City, OK 73125. Annual meetings: 
1979, Aug 23-31, Montreal. Spring educational meetings: 1978, April 4-9, 
Puerto Rico; 1979, Feb 23-March 3, Lake Tahoe; 1980, March 1-6, Hilton 
Head 

American Nuclear Society. Program Chairman, T. D. Tarr, U.S. Energy 
Research and Development Administration Mail Station A-436 Office of 
Assistant Administrator for Nuclear Energy, Washington, DC 20545 
American Radium Society. Business office: N. V. Jordan, Office of the 
Secretariat, c/o M. D. Anderson Hospital, 6723 Bertner Drive, Houston, TX 
77030. Annual meetings: 1979, March 4-8, Los Angeles; 1980, April 
27-May 1, Philadelphia 

American Roentgen Ray Society. Secretary, J. F. Martin, 300 S Hawthorne 
Rd. Winston-Salem, NC 27103. Annual meetings: 1979, March 25-30, 
Toronto; 1980, April 22-25, Las Vegas; 1981, March 24-27, San Francisco 
American Society of Neuroradiology. Secretary, T. El Gammel, Medical 
College of Georgia, Augusta, GA 30902. Annual meeting: May 20-24, 1979, 
Toronto 

American Society of Therapeutic Radiologists. Secretary, W. J. Taylor 
1100 9th Ave, Seattle, WA 98101. Annual meeting: 1979, Oct 23-27, New 
Orleans 

American Thermographic Society. Executive Director, N. M. Oldfield, PO 
Box 2055, Gaithersburg, MD 20760 

Association of University Radiologists. Secretary-Treasurer, J. R. Thorn- 
bury, University of Michigan, Ann Arbor, MI 48109. Annual meeting: 1979, 
May 6-10, Rochester, NY 

Health Physics Society. Executive Secretary, R. J. Burk Jr, 4720 Montgom- 
ery Lane, Bethesda, MD 20014 

National Medical Association. Secretary, E. Mapp, Episcopal Hospital, 
Philadelphia, PA 19148 

North American Society of Cardiac Radiology. Secretary-Treasurer, E. 
Carlsson, University of California, San Francisco, CA 94143 

Radiation Research Society. Executive Director, R. J. Burk Jr. 4720 Mont- 
gomery Lane, Bethesda, MD 20014 

Radiological Society of North America, Inc. Secretary, T. A. Tristan, Fif- 
teenth Floor, One MONY Plaza, Syracuse, NY 13202. Annual meeting: 1978, 
Nov 26-Dec 1, Chicago; 1979, Nov 25-30, Atlanta, GA; 1980, Nov 16-21, 
Dallas, TX 

Section on Radiology, American Medical Association. Secretary, A. Rav- 
entos, Dept Radiology, School of Medicine, University of California, Davis 
Society of Cardiovascular Radiology. Secretary-Treasurer, W. J. Casarella. 
Columbia-Presbyterian Medical Center, New York, NY 10032 

Society of Chairmen of Academic Radiology Departments. Secretary-Trea- 
surer, D. Bragg, University of Utah, Salt Lake City, UT 84132 

Society of Gastrointestinal Radiologists. Secretary-Treasurer, R. Berk, 
University Hospital, San Diego, CA 92103 

Society of Nuclear Medicine. President, 475 Park Avenue S, New York, NY 
10016 
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Society for Pediatric Radiology. Secretary, B. P. Wood, University of Roch- 
ester Medical Center, 601 Elmwood Ave, Rochester, NY 14642 

Society of >hotooptical Instrumentation Engineers. Secretary, A. H. Gott, 
Aerospace Comp. PO Box 92957, Los Angeles, CA 90009. 

Society of Jroradiology. Secretary-Treasurer, R. C. Pfister, Massachusetts 
General Hospital, Boston, MA 02114 


U.S. State and Local Societies 


ALABAMA 

Alabama Academy of Radiology. Secretary-Treasurer, J. L. Wayland, 401 
West Collece St, Florence, AL 35630 

Section of Radiology, National Medical Association. Secretary, |. Brooks, 
Dept. Radiclo3y, Veterans Administration Hospital, PO Box 51° , Tuskegee, 
AL 36083 

Southern Radiological Conference. Secretary-Treasurer, J. W. Maxwell, PO 
Box 2144, Mobile, AL 36601 


ALASKA 
Alaska Racioiogical Society. Chapter ACR. Secretary-Treasurer, J. J. Kot- 
tra, 3200 Providence Ave, Anchorage, AK 99504 


ARKANSAS 
Arkansas Chapter of ACR. Secretary-Treasurer, J. A. Gill, PO Box 1827, 
Fort Smith AR 72902 


ARIZONA 
Arizona Radiological Society. Chapter of ACR. Secretary, A. Newman, PO 
Box 5099, Phoenix, AZ 85010 


CALIFORNIA 

California Radiological Society, California Chapter of ACR. Executive 
Secretary, .. M. Allen, 1225 8th St, Suite 590, Sacramento, C^ 95814 
East Bay Fadiological Society. Secretary-Treasurer, J. J. Branscom, PO 
Box 175, Aamo, CA 94507 

Los Angeles Radiological Society. Secretary J. E. Scallon. South Bay 
Hospital, 5 4 N Prospect, Redondo Beach, CA 90277 

Northern California Radiological Society. Secretary-Treasurer, V. C. Poirier, 
Mercy San Juan Hospital, 6501 Coyle Ave, Carmichael, CA 95608 
Northern California Radiotherapy Association. Secretary-Treasurer, J. D. 
Earle, Stanford Medical Center, Stanford, CA 94305 

Orange Coenty Radiological Society. R. L. Argue, 100 E Valencia Mesa Dr, 
Fullerton, CA 93632 

Radiological Society of Southern California. Secretary-Treasurer, D. E. 
Blickenstaff La solla Radiology Medical Group, 7849 Fay Ave, La Jolla, CA 
92037 

Redwood Empire Radiological Society. Secretary, H. B. Peterson, 357 
Perkins St, sonoma, CA 95476 

San Diego Radiological Society. President, D. J. Fleischli, 7849 Fay Ave, 
La Jolla, C^ 92037 

San Francisco Radiological Society. Secretary-Treasurer, P. A. Erodey, 
Dept Radiology, Mount Zion Hospital, San Francisco, CA 94115 

South Bay Radiological Society. Secretary, R. Wirtz, Redweod Medical 
Clinic, 290C Whipple Ave, Redwood City, CA 94062 

South Coast Radiological Society Chapter of ACR. Secretary-Treasurer, B. 
R. Schnier, Dep: of Radiology, Cottage Hospital, Pueblo at Bath, Santa 
Barbara, CA 93125 

Southern California Radiation Therapy Society. Secretary-Treasurer, J. 
Stuhlborg, £14 N Prospect, Redondo Beach, CA 90277 

Western Neuroradiological Society. Secretary-Treasurer, A N. Hasso, 
Loma Linda University Medical Center, Loma Linda, CA 92354 


COLORADC 

Colorado Radiological Society. Secretary, P. Danner, St. Anthcny Hospital, 
Denver, CO 802C4 

Rocky Mouatain Radiological Society. Secretary-Treasurer. J. M. Grogan, 
4200 E 9th Ave, Denver, CO 80206. Annual meeting: Aug 1€-18, 1979, 
Denver 


CONNECTICUT 

Connecticu "Vahey Radiologic Society. Secretary-Treasurer G. N. La- 
Pierre, 759 Chesmnut St, Springfield, MA 01107 

Radiological Society of Connecticut, Inc. Secretary, E. F. Fox, 300 Main 
St, Briston, 2T 06010 


DELAWARE 
Delaware Chapter of ACR. Secretary, E. S. Schubert, Wilmington Medical 
Center, PO Box 1951, Wilmington, DE 19899 
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DISTRICT OF COLUMBIA 
Section on Radiology, Medical Society of the District of Columbia. 
Secretary-Treasurer, A. M. Zelna, 21 Masters St, Potomac, MD 20854 


FLORIDA 

The Florida Radiological Society, Chapter of ACR. Secretary, S. H. Sara- 
sohn, PO Box, 610544, North Miami, FL 33161 

The Florida West Coast Radiological Society, Inc. Secretary-Treasurer, M. 
Silbiger, 1 Davis Blvd, Suite 103, Tampa, FL 33606 

Greater Miami Radiological Society. Secretary, J. A. Schneider, 1131 N 35 
Ave, Hollywood, FL 33021 

North Florida Radiological Society. Secretary, C. E. Bender, 1430 16th Ave 
S, Jacksonville Beach, FL 32250 

Northeast Florida Radiological Society. Secretary, O. L. Jeter Jr, Orange 
Park Community Hospital, Orange Park, FL 32073 


GEORGIA 

Atlanta Radiological Society. Secretary-Treasurer, J. H. Larose, Dept Nu- 
clear Medicine, South Fulton Hospital, East Point, GA 30344 

Georgia Radiological Society. Chapter of ACR. Secretary, T. Vanderzalm, 
Medical College of Georgia, Augusta, GA 30902 


HAWAII 
Hawaii Radiological Society, Chapter of ACR. Secretary-Treasurer, M. 
Meagher, 1301 Punchbowl St, Honolulu, HI 96808 


ILLINOIS 

Chicago Radiological Society, Division of the Illinois Radiological Society, 
Chapter of ACR. Secretary-Treasurer, H. J. Lasky, 55 E Washington St. 
Suite 1735, Chicago, IL 60602 

Illinois Radiological Society, Inc, Chapter of ACR. Secretary, R. D. Dooley, 
Hinsdale Medical Center, Hinsdale, IL 60521 


INDIANA 

Indiana Roentgen Society of ACR. Secretary, W. S. Tirman, 919 Jefferson 
Blvd, South Bend, IN 46617 

Tri-State Radiological Society. Secretary, T. Harmon, St. Mary s Hospital, 
Evansville, IN 47750 


IOWA 
lowa Radiological Society, Chapter of ACR. Secretary-Treasurer, D. L. 
Roberson, 1948 First Ave NE, Cedar Rapids, IA 52402 


KANSAS 
Kansas Radiological Society, Chapter of ACR. Secretary-Treasurer, R. H. 
Baehr, 310 Medical Arts Bldg, Topeka, KA 66604 


KENTUCKY 

Bluegrass Radiological Society. Secretary-Treasurer, J. King, 3313 Over- 
brook Dr, Lexington, KY 40504 

Kentucky Chapter of ACR. Secretary-Treasurer, A. Lieber, University of 
Kentucky Medical Center, Lexington, KY 40506 


LOUISIANA 

Ark-La-Tex Radiological Society. Secretary, E. K. Lang, LSU School of 
Medicine, Shreveport, LA 71101 

Louisiana Radiological Society, Chapter ACR. Secretary-Treasurer, S. L. 
Smith, 250 Vincent Ave, Metairie, LA 70005 

Louisiana-Texas Gulf Coast Radiological Society. Secretary-Treasurer, J. 
Romero Ill, PO Box 3146, Lake Charles, LA 70602 

Section on Radiology, Southern Medical Association. Secretary, M. Sulli- 
van, 1514 Jefferson Highway, New Orleans, LA 7C121 


MAINE 
Maine Radiological Society, Chapter of ACR. Secretary-Treasurer, P. E. 
Giustra. Penobsot Bay Medical Center, Rockland, ME 04841. 


MARYLAND 

Maryland Radiological Society, Chapter of ACR. Secretary, S. M. Goldman, 
Sinai Hospital of Baltimore, Belvedere at Greenspring Avenues, Baltimore, 
MD 21215 


MASSACHUSETTS 

Massachusetts Radiological Society, Chapter of ACR. Secretary, A. H. 
Robbins, 150 S Huntington Ave, Boston, MA 02130 

New England Roentgen Ray Society. Secretary, H. F. Gramm, 185 Pilgrim 
Road, Boston, MA 02215. 

New England Society for Radiation Oncology. Secretary, S. P. Kadish St. 
Vincent Hospital, 25 Winthrop St, Worcester, MA 01604 

Northeastern Society for Radiation Oncology. Secretary, C. C. Wang, 
Massachusetts General Hospital, Boston MA 02114 


MICHIGAN 

Michigan Radiological Society, Chapter of ACR. Secretary-Treasurer, F. P. 
Shea, Bon Secours Hospital, 468 Cadieux, Grosse Pointe, MI 48230 
Michigan Society of Therapeutic Radiologists. Secretary, K. E. Murdock, 
302 Kensington Ave, Flint, MI 48502 


MINNESOTA 
Minnesota Radiological Society, Chapter of ACR. Secretary-Treasurer, J. 
B. Marta, 125 W College Ave, St. Paul, MN 55102 


MISSOURI 

Greater Kansas City Radiological Society. President-Secretary, G. D. Dixon, 
St Luke's Hospital, 44th & Wornall Road, Kansas City, MO 64111 

Greater St. Louis Society of Radiologists. Secretary-Treasurer, D. G. Spald- 
ing, 621 S New Ballas Rd, St. Louis, MO 63141 

Missouri Radiological Society, Chapter of ACR. Secretary-Treasurer, E. M. 
Herman, 701E 63rd St, Kansas City, MO 64110 


MISSISSIPPI 
Mississippi Radiological Society, Chapter of ACR. Secretary-Treasurer, J. 
B. Barlow, 514B E Woodrow Wilson, Jackson. MS 39216 


MONTANA 
Montana Radiological Society. Secretary-Treasurer, E. Drouillard, St. 
Patrick Hospital, Missoula, MT 59801 


NEBRASKA 
Nebraska Chapter of ACR. Secretary-Treasurer, W. H. Northwall, Good 
Samaritan Hospital, Kearney, NB 68847 


NEW HAMPSHIRE 
New Hampshire Chapter of ACR. Secretary-Treasurer, E. P. Kane, Clare- 
mont General Hospital, Claremont, NH 03743 


NEW JERSEY 
Radiological Society of New Jersey, Chapter of ACR. Secretary, A. J. 
Scher, 8 Lord William Penn Dr, Morristown, NJ 07083 


NEW MEXICO 
New Mexico Society of Radiologists, Chapter of ACR. Secretary, W. M. 
Jordan, 1100 Central Ave SE, Albuquerque, NM 87106 


NEW YORK 

Bronx Radiological Society, New York State, Chapter of ACR. Secretary- 
Treasurer, L. J. Corbin, 1369 Rosendale Ave, Bronx, NY 10472 

The Brooklyn Radiological Society. Secretary-Treasurer, E. Arida, 450 4th 
Ave, Brooklyn, NY 11215 

Buffalo Radiological Society. Secretary, A. Favorito, 166 Soldiers PI, Buf- 
falo, NY 14222 

Central New York Radiological Society. Secretary-Treasurer, P. A. Randall, 
Upstate Medical Center, 750 E Adams St, Syracuse, NY 13210 

Kings County Radiological Society. Secretary, M. Moore, 7815 Bay Park- 
way, Brooklyn, NY 11214 

Long Island Radiological Society. Secretary, R. Meisell, 84 Beverly Road, 
Great Neck, NY 11021 

Mid-Hudson Radiological Society. Secretary-Treasurer, W. D. Stiehm, 37 
Flower Hill Rd, Poughkeepsie, NY 12603 

New York Roentgen Society. Secretary-Treasurer, N. E. Leeds, Montefiore 
Hospital, 111 E 210th St, New York, NY 10467 

New York State Chapter of ACR. Secretary-Treasurer, A. F. Keegan, 6 
Secor Dr. Port Washington, NY 11050 

Northeastern New York Radiological Society. Secretary, D. R. Morton, Dept 
Radiology, St. Claire's Hospital, Schenectady, NY 12304 

Rochester Roentgen Ray Society. Secretary-Treasurer, R. E. Tobin, 135 
Drumlin View Dr, Mendon, NY 14506 

Westchester County Radiological Society. Secretary, H. Kessler, Radiolog- 
ical Group, 45 Ludlow St, Yonkers, NY 10705 


NEVADA 
Nevada Radiological Society, Chapter of ACR. Secretary, C. F. Veverka, 
Carson Tahoe Hospital, Carson City, NV 89701 


NORTH CAROLINA 

Catawba Valley Radiological Society. Secretary, J. N. Owsley, 18 13th Ave 
NE, Hickory, NC 28601 

North Carolina Chapter of ACR. Secretary-T-easurer, M. A. Jones, Durham 
County Hospital, Durham, NC 27705 

Southeastern Chapter Society of Nuclear Medicine. Secretary, V. J. Sodd, 
University of Cincinnati Medical Center, Cincinnati, OH 45267 


NORTH DAKOTA 
North Dakota Radiological Society, Chapter of ACR. Secretary, H. C. 
Walker Jr, PO Box 624, Devils Lake, ND 58301 


OHIO 

Cleveland Radiological Society. Secretary-Treasurer, J. B. McCoy, Elyria 
Medical Arts Bldg, Suite 12, Elyria, OH 44035 

Greater Cincinnati Radiological Society. Secretary-Treasurer, C. D. Ever- 
sole, 722 Scott St, Covington, KY 41011 

Northwestern Ohio Radiological Society. Secretary, P. C. Chandnani, Med- 
ical College of Ohio, C. S. 10008, Toledo, OH 43699 

Miami Valley Radiological Society. President, G. W. Bretz, 520 IBM Bldg. 
33 W 1st St. Dayton OH 45402 


RADIOLOGIC SOCIETIES 


Ohio State Radiological Society, Chapter of ACR. Secretary, W. Howland, 
Aultman Hospital, 2600 Sixth St SW, Canton, OH 44710 


OKLAHOMA 

Northwestern Oklahoma Radiological Society. Secretary, W. L. Laven- 
dusky, 100 Center Plaza Suite C, Tulsa, OK 74119 

Oklahoma State Radiological Society, Chapter of ACR. Secretary, B. G. 
Eaton, 2508 Stillmeadow Rd, Edmond, OK 73034 


OREGON 
Oregon Radiological Society Chapter of ACR. Secretary-Treasurer, A. |. 
Kostiner, 8535 SW Bohmann Parkway, Portland, OR 97233 


PENNSYLVANIA 

Greater Delaware Valley Ultrasound Society. Secretary, W. G. M. Ritchie, 
Temple University School of Medicine, Philadelphia, PA 19140 
Northeastern Pennsylvania Area Radiologists. Secretary-Treasurer, A. S. 
Haber, 181 Wilson Dr, Hazelton, PA 18201 

Pennsylvania Radiological Society. Secretary R. Farrell, 201-6 Medical 
Arts Bldg, Scranton, PA 

Philadelphia Roentgen Ray Society. Secretary, M. E. Haskin, 230 N Broad 
St, Philadelphia, PA 19102 

Pittsburgh Roentgen Society. Secretary, R. J. Clearfield, Citizens General 
Hospital, 651 Fourth Ave, New Kensington, PA 15068 


RHODE ISLAND 
Radiological Society of Rhode Island, Chapter of ACR. Secretary, F. H. 
Scola, Rhode Island Hospital, Providence, RI 02902 


SOUTH CAROLINA 
South Carolina Radiological Society, Chapter of ACR. Secretary, G. W. 
Brunson, 4315 Woodleigh Rd, Columbia, SC 29206 


TENNESSEE 

Memphis Roentgen Society. Secretary-Treasurer, D. R. Ramey, Baptist 
Memorial Hospital, 899 Madison Ave, Memphis, TN 38140 

Middle Tennessee Radiological Society. Secretary-Treasurer, H. P. Pen- 
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Abdomen, see also pelvis; specific organ 
Anterior pathway for transdiaphragmatic extension of pneumomedi - 
astinum, 271 
Benign pneumoperitoneum following median sternotomy incision, 
267 
Clinical efficacy of computed body tomography, 5 
Computed body tomography in children, 21 
Congenital pneumoperitoneum anomalies in umbilical region (a), 
190 
MISSE oncology case studies: investigation of bloody asci- 
tes, 697 
ae cae presenting as calcified mass with hypercalcemia 
a), 936 
External landmarks related to vertebral segments, 115 
Fluoroscopically guided thin needle aspiration biopsy of retro- 
peritoneum and, 197 
Imperforate anus and colon calcification with prune belly syn- 
drome (a), 759 
Medical efficacy of CT of chest and, 15 
eh radionuclide scanning in differentiation of lesions (a), 
11 
Total body opacification (e), 919 
Twiddler's syndrome (c), 1084 
Abscess see also specific organ, region 
Bile leak into hepatic, demonstration with Tc-diethyl-iminodiace- 
tic acid (c), 889 
Brain, angiographic diagnosis (a), 561 
CT medical efficacy of chest and abdomen, 15 
Hepatic, CT-guided Seldinger catheter drainage (c), 323 
Nonamebic liver, endoscopic retrograde cholangiography (a), 559 
Accelerators, see therapeutic radiology, technique 
Achalasia, see stomach 
Acinus, see lung 
Acrocephalosyndactyly, see bone, dysostoses; skull 
ACTA scanner. see computed tomoaraphv 
Addison's disease, see adrenals 
Adenoma, see specific organ, region 
Adrenals 
Cortical tumors of, with low attenuation coefficients, CT (a), 1127 
CT of normal suprarenal glands (a), 944 
Pheochromocytoma with reversible renal artery stenosis (c), 1069 
Pheochromocytomas in von Hippel-Lindau disease (1), 736 
Remote effects of neuroblastoma, 299 
Ultrasonography (a), 760 
Aganglionosis, see colon 
Alzheimer's disease, see brain 
American College of Radiology 
Special report: diagnostic efficacy studies, 173 
American Roentgen Ray Society 
Comprehensive meeting information: president's invitation (e), 737 
Section on instruction: courses scheduled for 1979 annual meet- 
ing, 739 
From earlier pages, 1111 
1979 meeting, Toronto, 180; 929 
Amyloidosis 
Gastrointestinal angiography in systemic, 143 
Anastamoses, see arteries 
Aneurysm, see also specific artery; aorta; heart 
Mycotic, protean manifestations, 1019 
Pseudoaneurysm of arterial anastomosis in renal transplant (c), 
525 
Ulnar artery, angiographic considerations, 1093 
Anger camera, see radionuclide imaging 
Angiocardiography, see heart 
Angiography, see also specific organ, artery 
Bleeding simulated by internal pudendal stain, 657 


Gastrointestinal (b), 364 
Intermittent bleeding in acute massive gastrointest' mal hemor- 
rhage, 10E 
Angiography, complications 
Catheter cerebral arteriography: I. criteria, incidence, 861 
Catheter cerebral arteriography: II. rates and diagnoses, 867 
Catheter cerebral arteriography: III. arteries, contrast medium, 
duration, ege, 871 
CT of retroperitoneal hemorrhage after translumbar, 831 
Foreign body embolization of retinal arteries complication of 
carotid (c), 1125 
Intraarterie] lidocaine in arteriography (c), 906 
Renovascular hypertension after umbilical arterial catheteriza- 
tion (a), 558 
Supine phlebography, 821 
Angiography, embolism therapy 
Gelfoam, bleeding cecal vascular ectasia (c), 157 
Occlusion of arterial supply to arteriovenous fistu as with 
Gianturco coils, 1027 
Postbiopsy renal arteriovenous fistula (c), 1072 
Prevention cf reflux using baloon catheters, 651 
Transcatheter, posttraumatic bleeding, 645 
Vertebral arteriovenous fistula control by Gianturco coil (c), 
331 
Angiography, technique 
Aortofemoral flow-directed balloon catheterization, 823 


Axial cineangiography in congenital heart disease: I. technical 
and anatomic considerations (a), 185 

Axial cineangiography in congenital heart disease: II. specific 
lesions (2;, 359 


Complicatiors of cerebral: III. assessment of arteries, contrast 
medium, pwocedure, age, 871 
Contralateral] compression in carotid (a), 188 
Extended incications for carboxyangiography (a), 185 
oo pkarmacoangiography in hypovascular renal neoplasms, 
7 
Improved sphenoportography by plugging needle tract, 445 
Intraarteric] nitroprusside treatment for ergotism ;c), 1090 
Modified punch card to extend program of puck changer (t), 534 
Renal transplant donors, 813 
Right posterior oblique projection in hypertension (a), 557 
Translumbar aortography (e), 733 
Transparent head support for magnification cerebral (t), 1096 
n Dow reactions to steel coil occlusion devices, 155 
nkle 
Ligamentous anatomy of (a), 187 
Antrum, see stomach 
Anus 
Imperforate. and colon calcification with prune belly syndrome 
(a), 759 
Aorta 
Abdominal, im spina bifida cystica (a), 557 
lin traumetic rupture of, displacement of nasogastric tube 
a), 185 
Aortoesophaceal fistula complication of prosthetic graft (c), 160 
CT detectior of infected synthetic grafts, 317 
CT of retroperitoneal hemorrhage after translumbar aortography, 
831 
Flow-directed balloon catheterization for aortofemoval arteriog- 
raphy, 82: 
Subclaviam artery as first branch of (c), 721 
Translumbar eortography (e), 733 
Aortic arch, see aorta 
Aqueduct of Sylvius, see brain 
Aqueduct, vestibular, see ear 
Arachnoid, see also meninges; brain 
Arachnoidité produced by meglumine iocarmate and metrizamide 
myelography, 129 
Spinal cysts in children (a), 362 
Arnold-Chiari malformation, see brain 
Arteries, see also angiography; arteriovenous malformation; 
thrombosis; specific artery, organ, region 
Complicatiors in expanded polytetrafluoroethylene grafts: 
angiography, 817 
Gastrointestinal angiography in systemic amyloidosis, 143 
Intraarterial nitroprusside treatment for ergotism (c), 1090 
Noninvasive approach to peripheral vascular disease, thal!ium- 
201 leg scans, 827 
Origin of left gastric (a), 757 
Systemic air embolism secondary to respiratory therapy in neo- 
nate, 425 
Ulnar aneurysms: angiographic considerations, 1093 


Arteries, cerezral, see also brain, blood vessels; cerebral 
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angiography 
Pseudoocclusion of superficial temporal-middle bypass (c), 162 
Arteries, coronary, see coronary arteries 
Arteries, femoral 
aa distribution of thallium-201 due to arteriosclerosis 
el, 718 
Flow-directed balloon catheterization for, arteriography, 823 
Intraarterial nitroprusside treatment for ergotism (c), 1090 
Arteries, iliac 
External fibrodysplasia, 125 
Arteries, pulmonary, see pulmonary arteries 
Arteries, subclavian 
First branch of aorta (c), 721 
Arteries, vertebral 
Control of fistula by Gianturco coil embolus (c), 331 
Arteriosclerosis, see also specific blood vessel 
Abnormal peripheral distribution of thallium-201 (c), 718 
Evaluation of suspected deep venous thrombosis (c), 53] 
Noninvasive approach: thallium-201 leg scans, 827 
Arteriovenous malformation 
Control of vertebral fistula by Gianturco coil embolus (c), 331 
Diaphragm and lung (c), 507 
Embolization for postbiopsy renal fistula (c), 1072 
Transcatheter occlusion of arterial supply to fistulas with 
Gianturco coils, 1027 
Arthritis, see also spine; specific joint 
Juvenile ankylosing spondylitis (a), 187 
Lead intoxication and, of hip from bullet fragments (a), 361 
Sterno-manubrial articulation in ankylosing spondylitis and 
Reiter's syndrome (a), 361 
Arthritis, rheumatoid 
Scintiphotographic, radiographic, and clinical examinations, 665 
Arthrography, see also specific joint 
Hip ib). 948 
Treatment by shoulder, 1047 
Asbestos 
Bilateral pleural thickening, 579 
Ascites 
Diagnostic oncology case studies: investigation of bloody, 697 
LeVeen type peritoneovenous shunts (t), 916 
Aseptic necrosis, see bone or part 
Aspergillosis, see also organ 
Miliary, alcoholism (c), 707 
Astrocytoma, see brain, neoplasm 
Atomic bomb and atomic energy, see radiation 
Atrial septal defect, see heart, congenital abnormalities 
Atrium, see heart 
Auditory canal, see ear 
Aurelius, J. Richards, 1897-1977 (0), 756 
Azygography, see venography 


Basal cell nevus syndrome, see bone, dysostoses 
Bayley, Howard G., 1914-1978 (o), 1119 
Beryllium 
Reversible respiratory disease in workers (a), 1121 
Bile ducts, see also cholangiography; gallbladder 
CT diagnosis of obstructive jaundice in absence of intrahepatic 
dilatation, 389 
Gas (pneumobilia) in emphysematous cholecystitis, 661 
Percutaneous transhepatic cholangiography (t), 171 
Postcholecystectomy syndromes: clinical approach to etiology, 
diagnosis, and management (b), 566 
Radiology of gallbladder and bile ducts (b), 364 
Bile ducts, obstructions 
Percutaneous transhepatic drainage (a), 558 
Bile ducts, ultrasound 
Biliary duct ultrasound (1), 556 
Normal and dilated biliary tree (a), 760 
Biliary tract, see bile ducts; gallbladder; liver 
Biopsy, see also specific organ 
Fine needle aspiration, mediastinal lesions, 239 
Fluoroscopically guided thin needle aspiration, of abdomen and 
retroperitoneum, 197 
Multinodular primary amyloidosis of lung: needle (c), 1082 
Bird fancier's disease, see lung, diseases 
Bladder 
Diverticula of, in children (a), 1126 
Quantitation of split renal function in children followed for 
vesicoureteric reflux by gamma camera (a), 1127 
Bone, see also specific bone or disease 
Clinical efficacy of computed body tomography, 5 
CT of musculoskeletal disorders, 55 
Fracture healing biology in long (a), 1124 
Bone, developmental abnormalities 
International nomenclature of constitutional diseases of bone, 
352 


Proximal femoral focal deficiency, 289 
Bone, diseases 
Findings in commercial divers (a), 361 
Idiopathic multicentric osteolysis (a), 1123 
Scintigraphy in osteonecrosis (a), 362 
Bone, dysostoses 
International nomenclature of constitutional diseases of bone, 
352 
Neonatal death dwarfism (a), 1126 
Bone, growth and development 
Changes in mineral density during growth (a), 543 


Growth lines in psychosocial dwarfs and idiopathic hypopituitarism, 


477 
Bone, infection 
Anerobic bacteria and (a), 936 
Bone, marrow 
Histopathologi¢ studies of the liver following intravenous 
colloidal nu therapy (a), 363 : 
Bone, metabolic abnormalities 
Bone calcium by local neutron activation of hand; correlation 
with absorptiometry and histomorphometry (a), 550 
Bone mineral content after surgical treatment of primary hyper- 
parathyroidism (a), 544 
Childhood renal disease (a), 544 
Etiological factors in osteoporosis using femoral trabecular 
pattern index (a), 551 
International nomenclature of constitutional diseases of bone, 
352 
Microradioscopic morphometry of intracortical resorption in hand 
bones: normals and chronic renal failure patients (a), 551 
Oophorectomized monkeys (a), 546 
Photon absorptiometry in metabolic bone diseases (a), 543 
Postmenopausal women (a), 543 
Primary hyperparathyroidism (a), 552 
Radiographic photodensitometry and maintenance hemodialysis (a), 
552 
Radiogrammetric and absorptiometric measurements in bone-losing 
patients (a), 551 
Secondary hyperparathyroidism associated with chronic renal 
disease (a), 187 
Bone, mineral measurement 
Analysis of two 99m-Tc-Sn-diphosphonates with different binding 
characteristics (a), 553 
— image analysis of bone biopsies: digital processing 
a), 549 
Ballet dancing and weight lifting--effects (a), 541 
Bibliography of methods of tissue and, using radiation absorp- 
tion and scattering (a), 540 
Bone mass and soft tissue, in acromegaly (a), 543 
Calcium content analysis in vivo with CT (a), 548 
Childhood renal disease (a), 544 
Clinical applicability of, by photon absorptiometry (a), 541 
Clinical experience with Bonn x-ray bone scanner (a), 544 
Compton scattering (a), 546 
Compton scattering, progress in (a), 546 
Correlation between calcium concentration of bones and CT num- 
bers (a), 547 
CT of bone changes in lower extremities of human amputees (a), 
547 
Data using isowidth and percentile curves (a), 541 
Densitometry of cortical bone by CT (a), 547 
Direct photon absorptiometry in small infants (a), 542 
Dual photon absorptiometry system: HpGe detector and mi cropro- 
cessor controller (a), 540 
Elderly vegetarian females (a), 542 
Etiological factors in osteoporosis using femoral trabecular 
patterns index (a), 551 
Expenential bone loss in postmenopausal women (a), 543 
Gamma-ray CT analysis of trabecular and compact bone: estrogen, 
testosterone, growth hormone in children (a), 547 
Gamma photon-absorptiometry and radiogrammetry (a), 551 
Hindlimb densitometry in normal beagle dogs (a), 545 
Histomorphometry and noninvasive methods of (a), 549 
Increase in, after surgical treatment of primary hyperparathy- 
roidism (a), 544 
1,25(0H),D. in patients with renal osteodystrophy (a), 545 
Lithium-¢réated manic depressive patients (a), 543 
Mass in blacks (a), 541 
Microradioscopic morphometry of intracortical resorption in hand 
bones in normals and chronic renal failure patients (a), 551 
Multiple energy CT (a), 548 
Neutron activation analysis of partial body calcium using cali- 
fornium-252 (a), 550 
Numerical filtering for error elimination by finite photon beam 
size (a), 540 
Oophorectomized monkeys (a), 546 
Paget's disease (a), 543 
ae body calcium measurements by IVNAA in long-term studies 
a), 550 
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Patients on hemodialysis and following renal transplantation (a), 
543 

Photodensitometry cortical index comparison with (a), 552 

Photodensitometric evaluation of bone fracture repair (a), 552 

Photon-absorptiometric and histomorphometric measurements (a), 
54] 

Photon absorptiometry in hemodialysed and transplant patients in 
Newcastle upon Tyne (a), 545 

Photon absorptiometry in metabolic bone diseases (a), 543 

Photon absorptiometry in New Zealand white rabbit (a), 546 

Photon absorption profiles and influence of fat on (a), 540 

Postnatal, in infants (a), 542 

Primary hyperparathyroidism (a), 552 

Quantification in growing rats by gamma-ray CT (a), 547 

Quantitation of experimental fracture mineralization (a), 545 

Quantitative CT d. 548 

Quantitative microradiographic studies of mineralization of 
bone tissue (a), 549 

Radiogrammetric and absorptiometric measurements in bone-losing 
patients (a), 551 

Radiographic photodensitometry and maintenance hemodialysis (a), 
552 


Report on 1976 and 1978 symposia on (a), 541 
Serial measurements of density during growth (a), 543 
Single source Compton scattering methods (a), 547 
Size of body and mass (a), 541 
Skeletal calcium using californium-252 source (a), 550 
Spinal, by CT in patients, controls, phantoms (a), 548 
99m-Tc HEDP at 24 hr index, gf metabolic bone disease (a), 553 
— N effect on “F uptake in spinal cord injuries 
a), 553 
Total-body calcium with radiographic photodensitometry and 
photon absorptiometry measurements (a), 551 
Vertebral mineral by CT scanning (a), 549 
X-ray bone densitometer (a), 546 
Bone, mineralization 
Bone calcium by local neutron activation of hand; correlation 
with absorptiometry and histomorphometry (a), 550 
Bone, mutable abnormalities 
Bone mineral content of patients on hemodialysis and following 
renal transplantation (a), 543 
Effect of 1,25 (0H) 3D, in patients with renal osteodystrophy (a), 
545 
ne absorptiometry in hemodialysed and transplant patients (a), 
45 
Bone, neoplasm 
Aneurysmal bone cyst (a), 187 
CT of tumors of musculoskeletal system in children (a), 935 
Osteogenic sarcoma after age 50, 481 
Periosteal chondromas of anterior tibial tubercle (c), 1088 
Bone, radionuclide scanning 
Scintigraphy in diagnosis of osteonecrosis (a), 362 
Book reviews 
Advances in radiation biology, 765 
Atlas of brain anatomy for CT scans using EMI terminology, 191 
Atlas of cardiovascular nuclear medicine, 1128 
Atlas of gray scale ultrasonography, 947 
Atlas of polytome pneumography: with particular reference to the 
midline ventricles.of the brain, 764 
Breast carcinoma: the radiologist's expanded role, 946 
Clinical pediatric oncology, 565 
Clinical radiobiology, 365 
Coronary artery surgery, a critical review, 565 
Craniovertebral region in chronic inflammatory rheumatic dis- 
eases, 947 
Cross-sectional anatomy--an atlas for CT, 764 
CT of the human body: an atlas of normal anatomy, 564 
Current concepts in pediatric radiology, 947 
Diagnosis of diseases of the chest, 1128 
Emmett's clinical urography, 763 
Fundamental physics of radiology, 566 
Gallium-67 imaging, 1129 
Gastrointestinal angiography, 364 
Guide for automatic radiographic processing and film quality 
control, 1728 
Handbook of clinical nuclear medicine, 364 
Lymphoid system. Methods of clinical investigations, 566 
ncm radiologic correlations with anatomy and pathology, 
Medical cyclotrons in nuclear medicine, 1129 


Neuroradiology case studies: 110 case histories related to neuro- 


radiology, 764 

New methods in tumor localization, 763 

Obstetrical diagnosis by radiographic, ultrasonic, and nuclear 
methods, 765 

Orbit roentgenology, 192 

Pediatric radiology, 193 

Pineal tumors, 192 

Postcholecystectomy syndromes: a clinical approach to etiology, 


1151 


diagnosis, and management, 566 
Practical sporoach to modern x-ray equipment, 565 
Progress in pediatric radiology, vol 6. Skull, spine and con- 
tents, 946 
Radiation »rotection in dentistry, 949 
RU examination of the orohypopharynx and esophagus , 
130 
Radiology »f the gallbladder and bile ducts, 364 
Radiology of the liver, 1130 
Review of ICRP radiation dose limit for embryo and fetus in oc- 
cupationslly-exposed women 
S.I. units in medicine, 763 
Soft tissues of the extremities. 
disease, 1130 
Synopsis of radiographic anatomy with computed tomography. 949 
Technologist*s guide to mammography, 191 
Ultrasonics n clinical diagnosis, 193 
Ultrasonog-achy of the eye and orbit, 565 
Understandirg radiography, 949 
Xeroradiog-achy in otorhinolaryngology, 948 
Bowel, see zolan; intestine; gastrointestinal tract 
Brachydactyly, see bone, dysostoses 
Brachytherao;, see therapeutic radiology 
Brain, see also arachnoid; computed tomography, cranial; cerebral 
angiography; meninges 
Angiographic diagnosis of abscesses (a), 561 
Atlas of ?»lytome pneumography: with particular reference to the 
midline ventricles of the brain (b), 764 
Neuroradiolczy case studies: 110 case histories related to 
neuroradichogy (b), 764 
Progess i^ pediatric radiology, vol. 6. 
tents (>). 946 
Protean mantfestations of mycotic aneurysms, 1019 
Brain, angiography, see also cerebral angiography 
Aa ascen Rui. 561 
Brain, blood vessels 
CT in patierts with cerebrovascular disease, 35 
Pseudoocclaston of superficial temporal-middle cerebral artery 
bypass (c}, 162 
Transfemoral selective angiography in cerebral ischaemic dis- 
ease (a), 1124 
Brain, computed tomography 
Atlas of brain anatomy for CT scans using EMI terminology (b), 
191 
Cerebrovascular disease, 35 
Computer reconstructed sagittal and coronal scans: applications 
in pediatric neurological disorders (a), 1125 
Contrast enhancement in cerebral infarction, 881 
Detectior o^ cerebrospinal fluid fistula (c), 344 
Diagnosis ard management of acute head trauma, 27 
Effect of s ze, histologic elements and water content on visual- 
izator o cerebral infarcts (a), 936 
Efficacy cf. and health costs, 45 
Evaluaticr «f brain death by contrast enhanced (a), 936 
Extracerebr.] fluid collections, 107 
sn ard lateral views reconstructed from EMI axial slices 
a), 188 
Impact or d agnosis of hydrocephalus, 41 
Indicaticrs and accuracy, 875 
Intracrarta hemorrhage in premature infants, 493 
Middle fossa arachnoid malformations (a), 1124 
Noncontrest. in suspected brain tumor (a), 362 
Pediatric head trauma (a), 362 
Primary me] gnant lymphomas (a), 1125 
Protocol tor contrast enhancement in (a), 561 
Radionuclide imaging and, in evaluation of ischemic stroke (a), 
362 
ss soie bleeding in pediatric head trauma patients 
a), 362 
Spontaneogs intracerebral hematomas (a), 1124 
Brain, cysts, see brain, neoplasm; computed tomography, cranial 
Brain, hemomrsage 
CT in premature infants, 493 
Brain, inféwccion 
CT contrest enhancement, 881 
CT evaluetien of size, histologic elements, and water content on 
visualizacion of (a), 936 
CT in pat-euts with cerebrovascular disease, 35 
CT and re¢ienuclide imaging in evaluation of ischemic stroke (a), 
362 
Transfemowa selective angiography in investigation of cerebral 
ischemic disease (a), 1124 
Brain, neop asm 
Abnormal CT scans in asymptomatic children with acute lymphocytic 
leukemia a), 761 
CT in primary malignant lymphomas (a), 1125 
Lipoma of carpus callosum with frontal bone defect (c), 517 
Malignant melanoma metastatic to central nervous system (a), 1125 
Medullobleszomas demonstrated by CT (a), 188 


A radiologic study of rheumatic 


Skull, spine and con- 
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Noncontrast CT scanning in suspected brain tumor (a), 362 
Pheochromocytomas in von Hippel-Lindau disease (1), 736 
Pineal tumors (b), 192 
E e therapy of brain-stem tumors compared with pinealoma 
a), 363 

Radiologic modalities in acoustic neurilemomas (a), 189 
Remote effects of neuroblastoma, 299 

Brain, radionuclide imaging 
CT and, in evaluation of ischemic stroke (a), 362 

Breast, see also mammography 
Age at first pregnancy and breast parenchymal pattern (a), 562 
Angiography of (a), 363 
Cytologic evaluation of cysts (a), 944 

Breast, neoplasm 
Accuracy of mammography (a), 190 
Breast carcinoma: radiologist's expanded role (b), 946 
CT evaluation of, 459 
Estrogen receptors and response to chemotherapy in (a), 760 
Gastrointestinal manifestations of (a), 758 
Parenchymal patterns as risk indicators for cancer, 103] 
Radiology of tumors in male (a), 190 

Breast, radiography, see mammography 

Bronchi, see also lung 
Atresia (a), 757 
Bronchography in congenital cystic bronchiectasis, 255 
Bursa, see specific joint 


Caffey's disease, see bone, diseases 
Calcification, see specific disease, organ, or region 
Cancer, see neoplasm; therapeutic radiology; radiation biology; 
specific organ, region, and neoplasm 
Carotid artery, see arteries; cerebral angiography 
Cataract, see eye 
Cathartics, see colon 
Cauda equina, see spinal cord 
Cavography, see venae 
Cecum, see colon 
Cephalhematoma, see skull 
Cephalometry, see skull 
Cerebellopontine angle, see brain 
Cerebral angiography, see also brain; brain, angiography; 
brain, neoplasm; specific blood vessel 
Complications. I. Criteria and incidence, 861 
Complications. II. Relation to clinical and arteriographic 
diagnoses, 867 
Complications. III. Assessment of arteries injected, contrast 
medium used, duration of procedure and patient age, 871 
Foreign body embolization of retinal arteries, complication of 
carotid (a), 1125 
Transfemoral selective in cerebral ischaemic disease (a), 1124 
Transparent head support for magnification (t), 1096 
Cerebral arteries, see brain; arteries, cerebral 
Cerebral palsy, see body parts 
Cervix, see uterus 
Chemotherapy, see also specific drug 
Estrogen receptors and response to chemotherapy in metastatic 
breast cancer (a), 760 
Pulmonary complications of renal transplantation: low-dose 
immunosuppression (a), 184 
Pulmonary, pleural and thoracic changes complicating (a), 184 
Procarbazine lung (c), 527 
Quantification of differential sensitivity of human-tumor stem 
cells to anticancer drugs (a), 945 
Radiation induced cycling activity and chemosensitivity of 
normal tissues (a), 944 
Chest, see thorax; specific organ 
Chloroquine, see chemotherapy 
Cholangiography, see also bile ducts; gallbladder 
Erect position in percutaneous transhepatic (t), 171 
Pancreatic duct obstruction observed during transhepatic (c), 
521 
Cholangitis, see bile ducts 
Cholecystitis, see gallbladder 
Choledochal cyst, see bile ducts 
Cholografin, see cholangiography 
Chondroblastoma, see bone, neoplasm 
Chondrosarcoma, see bone, neoplasm 
Choroid plexus, see brain 
Coccyx 
Coccygeal ribs (c), 164 
Colitis 
Cathartic (c), 1079 
Double contrast barium enema in Crohn's disease and ulcerative, 
207 
Collimators, see radiography, apparatus 
Colon, see also gastrointestinal tract; colitis 


Calcifications in small bowel of infants with total aganglionosis 


(a), 759 

Cathartic colitis (c), 1079 

Clean colon: whose responsibility? (1), 182 

Colitis cystica profunda (c), 529 

Gelfoam embolization of bleeding cecal vascular ectasia (c), 157 

Hook sign in type 3 congenital atresia (t), 350 

m anus and, calcification with prune belly syndrome 
(a), 759 

"BE colitis and stricture after hemolytic-uremic syndrome 
a), 562 

T digestive tract severe hemorrhage: emergency arteriography 
a), 932 

Prophylactic doxycycline for traveler's diarrhea (a), 758 

Radiology of ileosigmoid knot (a), 1122 

Radiology of neonatal necrotizing enterocolitis (a), 1126 

Retractile mesenteritis as colonic obstruction (a), 186 


Strongyloides stercoralis (a), 758 
Colon, neoplasm 


Colorectal tumors: pathology and detection, 691 

Leukemic infiltration (c), 725 

Leukemic infiltration of large bowel (c), 723 

Polyposis and cancer, 1065 

Resection and anastomosis following preoperative irradiation 
of rectosigmoid (a), 761 


Streptococcus bovis septicemia as clue to (c), 887 
Colon, radiography 


Double contrast barium enema in Crohn's disease and ulcerative 
colitis, 207 
ECG changes during barium enema: protective role of B-receptor 
blocking agents (a), 360 
Colonoscopy, see endoscopy 
Computed tomography 
Absorption values by filtering accuracy, 103 
Body, in children, 21 
Breast, 459 
Clinical efficacy of body, 5 
Comparison of radiation dose and resolving power of commercial 
Scanners, 95; erratum, 735 
Cost and efficacy implications, 81 
Cross-sectional anatomy--an atlas for CT (b), 764 
CT of the human body: an atlas of normal anatomy (b), 564 
Efficacy of CT-assisted 2-dimensional treatment planning, 75 
Efficiency of scanner use, 89 
Evaluation: achievement and challenge (e), 1 
Medical efficacy of, in chest and abdomen, 15 
Musculoskeletal disorders, 55 
Noise on detectability of test objects, 681 
Patient and personnel exposures (a), 362 
Radiation dose and resolving power of commercial scanners, 95 
Sagittal of orbit (t), 346 
Subcutaneous metastases (a), 1127 
Computed tomography, abdominal 
Accuracy in detecting intraabdominal and pelvic adenopathy in 
lymphoma, 311 
Adrenal cortical tumors with low attenuation coefficients: 
pitfall (a), 1127 
Children: evaluation of 45 patients, 21 
Circumcaval ureter (c), 1086 
Clinical efficacy, 5 
Comparison of ultrasound and, in gynecologic pelvic masses, 955 
Conventional whole lung tomography, and, in detecting pulmonary 
nodules, 5] 
CT-guided Seldinger catheter drainage of hepatic abscess (c), 323 
Diagnosis of obstructive jaundice in absence of intrahepatic 
ductal dilatation, 389 
Diagnostic oncology case studies: bloody ascites, 697 
Hepatic tumor demonstration with iodinated fat emulsion (a), 186 
Infected synthetic grafts, detection, 317 
Lymphography vs. CT of lymphomas (1), 1116 
Lymph node metastases from pelvic cancers, 675 
Lymphomas, treatment, 69 
Medical efficacy of chest and, 15 
Necrotic hepatic metastases, 839 
Neoplastic involvement of mesentery and omentum, 835 
Nuclear imaging and, of liver (a), 1122 
Pancreatic cystadenocarcinoma: gray scale ultrasound and, 
appearance (c), 339 
ie hae cysts in adult polycystic disease by ultrasound and 
c), 1074 
Renal transplant problems (a), 560 
Retroperitoneal hemorrhage after translumbar aortography, 831 
Surgical pancreatic emergencies (a), 1122 
Tumor thrombosis of renal vein and inferior vena cava, 843 
Whole-body scanning in pediatric radiology (a), 759 
Computed tomography, cranial 
Abnormal scans in asymptomatic children with acute lymphocytic 
leukemia (a), 761 
Brain death evaluation (a), 936 
Cerebrospinal fluid fistula detection (c), 344 
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Cerebrovascular disease: impact on patient care, 35 
Computer reconstructed sagittal and coronal scans: applications 
in pediatric neurological disorders (a), 1125 
Contrast enhancement in cerebral infarction, 881 
Coronal: indications and accuracy, 875 
Diagnosis and management of acute head trauma, 27 
Efficacy and health costs, 45 
Extracerebral fluid collections, 107 
Prey and lateral views reconstructed from EMI axial slices 
a), 188 
Impact on diagnosis of hydrocephalus, 41 
Intracranial hemorrhage in premature infants, 493 
Medulloblastomas (a), 188 
Middle fossa arachnoid malformations (a), 1124 
ag scanning: limited value in suspected brain tumor 
a), 362 
Optimal contrast dosage, 687 
Pediatric head trauma: acute general cerebral swelling (a), 362 
Primary malignant lymphomas (a), 1125 
Protocol for contrast enhancement (a), 561 
Radionuclide and, in ischemic stroke (a), 362 
di ^ subarachnoid bleeding in pediatric head trauma patients 
a), 362 
Size, histologic elements, and water content on visualization 
of cerebral infarcts (a), 936 
Spontaneous intracerebral hematomas (a), 1124 
Computec tomography, skeletal 
Bone changes in lower extremities of human amputees (a), 547 
Calcium concentration of bone correlation and CT numbers (a), 
547 
Calcium content analysis in vivo (a), 548 
Densitometry of cortical bone (a), 547 
Gamma-ray CT analysis of trabecular and compact bone: treatment 
with estrogen, testosterone and growth hormone in children (a) 
547 
Multiple-energy CT for measurement of bone mineral content (a), 
548 
Postoperative bony stenosis of lumbar spinal canal: 164 
symptomatic patients, 1059 
Quantification of bone mineralization in growing rats by 
gamma-ray CT (a), 547 
Quantitative (a), 548 
Spinal bone mineral determination in patients, controls, and 
phantoms (a), 549 
Tumors of musculoskeletal system in children (a), 935 
Vertebral mineral (a), 549 
Computed tomography, technique 
Contrast enhancement in cranial (a), 561 
Coronal, 875 
Easy coronal (t), 535 
Noise on detectability of test objects, 681 
Optimal contrast dosage, 687 
Computed tomography, thoracic 
Clinical efficacy, 5 
Conventional whole lung tomography and, in detecting pulmonary 
nodules, 51 
Lung density measurement (a), 1121 
Medical efficacy of chest and abdomen, 15 
Pericardial cysts (c), 515 
Pulmonary nodule detection, 981 
Radiotherapy of lung cancer and, 63 
Solitary pulmonary nodules: scanning times longer than breath 
holding (a), 1121 
Contrast media 
Contrast-induced acute renal failure (e), 1113 
Drip infusion urography with meglumine iodamide, 1043 
New water-soluble iodinated myelographic medium with reduced 
convulsive effects (a), 561 
Severe reactions by three consecutive routes (c), 509 
Coronary arteries, see also heart 
Anomaly in double outlet right ventricle (c), 710 
Cineangiography, left ventriculography, and 201T1-scintigraphy 
relationships (a), 363 
First decade of aortocoronary bypass grafting, 1967-1977. A 
review (a), 359 
— 9 and fistula formation, sign of mural thrombus 
a), 185 
Surgery: a critical review (b), 565 
Underfilled: pre- and postoperative observations on recipient 
arterial quality and left ventricular function after surgery 
of (a), 359 
Ventricular, pulmonary, and, abnormalities with rupture of 
interventricular septum, 571 
Corpus callosum, see brain 
Cowper's duct, see urethra 
Craniofacial dysostosis, see bone, dysostoses 
Craniopharyngioma, see brain, neoplasm 
Craniosynostosis, see bone, dysostoses 
Crohn's disease 


Double conzrest barium enema in ulcerative colitis and, 207 
Radiologic and clinical assessment of broad-spectrum antibiotic 
therapy r, 787 
Regional enteritis in children: small bowel disease with normal 
temninal ileum (a), 943 
Crouzon's diseese, see bone, dysostoses 
Cushing's syncrome, see also pituitary 
M tae zranssphenoidal resection of pituitary microadenomas 
, 761 
Cyclctrons, see therapeutic radiology; specific radionuclide 
Cystic fibros:s, see specific organ 
Cystography, see bladder; radiography 
Cystourethrcgraphy, see bladder; radiography; urethra 
Cysts, see soecific organ or region 


D 


Deafness, se» ear 
Delta scanne“. see computed tomography 
Design of ral-ological facilities, see radiology, practice 
Desmoid tumc^. see neoplasm 
Diaphragm 
Arterioveroes malformation of lung and (c), 507 
Congenital partial eventration of left, 417 
Large hiatus hernias in infancy and childhood (a), 943 
Dietz, M. Wencall, 1922-1977 (1), 755 
Diphosphonat2. see specific organ or region 
Dislocation. see also specific joint 
Lisfranc's *racture-dislocation: manifestation of peripheral 
neuropatny, 139 
Diverticulitis, see colon 
Diverticulum, see organ 
Doppler ultrasound, see ultrasound 
Dosimetry 
CT: comparison of radiation dose and resolving power of 
commerc?a CT scanners, 95; erratum, 735 
Exposures te patient and personnel in CT (a), 362 
Internaticn.] system of units (e), 536 
S.I. unite n medicine (b), 763 
Thermolum^nescent dosimeter determination of exposure in 
mammograpay, 617 
Ductus arteriesus, see heart 
Duodenum, see also gastrointestinal tract; intestine 
Acute upper gastrointestinal hemorrhage (a), 559 
Dose respa@nse to glucagon during hypotonic radiography (a), 759 
Esophagea’ and, atresia and gastric distention (c), 167 
Giant ulcers (a), 934 
Glucagon @oudle-blind radiographic study for hypotonic duo- 
denograghy (a), 933 
Intralumima diverticulum (1), 556 
Radiclogy and endoscopy comparison in diagnosis of ulcers (a), 
933 
Sonography of atresia in utero (c), 701 
Tuberculosis (c), 329 
Dura mater, s22 meninges 


E 


Ear 
Ceruminou: zumor of jugular foramen (a), 189 
Incudostapedial joint, 307 
Echinacocco: is, see specific organ or region 
Echocardiog ahy, see heart, ultrasound 
Editorials 
Areae gas ricae, 554 
Authors o scientific articles and the copyright act of 1976, 
355 
Contrast- nduced acute renal failure, 1113 
Evaluatio of CT: achievement and challenge, 1 
From earl er pages, 181, 734, 1111 
Rare eart- screens and silver, 926 
Translumb r aortography, 733 
Education 
ARRS sect cr on instruction: 1979 annual meeting, 739 
Pathologi- index for arrangement of teaching file (t), 918 
Effusion, see specific region 
Electren beam therapy, see therapeutic radiology 
Electronic maging, see radiography 
Embolism, see also thrombosis 
Nonfatal sulmonary air (c), 703 
Suspected pulmonary, and negative pulmonary arteriogram, 
patient course (a), 757 
Systemic 4*r, secondary to respiratory therapy in neonate, 425 
Embclism, taerapeutic 
Carcinoid syndrome treated by hepatic embolization (c), 511 
Geléeam eakolization of bleeding cecal vascular eczasia (c), 157 
Transcatheter embolization of posttraumatic bleeding, 645 
Transcatheter embolization: prevention of reflux using balloon 
catheters, 651 
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Vascular reactions to steel coil occlusion devices, 455 
Vertebral arteriovenous fistula control by Gianturco coil 
embolus (c), 331 
EMI scanner, see computed tomography 
Encephalography, see brain 
Endoscopic retrograde cholangiography, see also organ 
Nonamebic liver abscesses (a), 559 
Endoscopy 
Acute upper gastrointestinal hemorrhage (a), 559 
—— study: radiology, and, in duodenal ulcer diagnosis 
a), 933 
Enteritis, see intestine 
Enterocolitis, see colon; intestine 
Ependymoma, see brain, neoplasm 
Epidermoids, see skull; brain 
Epiglottis 
Subglottic edema, 603 
Erratum 
Comparison of radiation dose and resolving power of commercia] 
CT scanners (95), 735 
Epstein, Bernard S. 1908-1978 (o), 1119 
Esophagus, see also stomach 
Aortoesophageal fistula complication of prosthetic graft (c), 


Carcinoma of head and neck with cancer of, 791 
Changing concepts of anatomy of lower: 430 B.C.-1977, 373 
Duodenal and, atresia and gastric distention (c), 167 
Foreign body: cause of stridor (a), 562 
Giant papilloma of thoracic (c), 519 
Large hiatus hernias in infancy and childhood (a), 943 
Radiologic examination of orohypopharynx and (b), 1130 
Technetium-99m pertechnetate as indicator of gastric mucosal 
proliferation, 1041 
Tracheal collapse following atresia repair (a), 189 
Transhepatic portal venography and therapeutic coronary vein 
occlusion, 637 
Trauma (a), 757 
X-ray diagnosis of cancer (a), 559 
Exophthalmos, see eye; orbit 
Eye 
CT in ocular neoplastic disease, 111 
Ultrasonography or orbit and (b), 565 


Fabry's disease, see intestine 
Falx cerebri, see meninges 
Feil-Klippel syndrome, see bone, dysostoses 
Femur 
Osteochondritis dissecans of distal (a), 560 
Proximal focal deficiency, 289 
Fibrinogen 
13lI-labeled, in deep vein thrombosis, 451 
Fibrosis, see specific organ or region 
Filters, see radiography, apparatus; therapeutic radiology 
Fistula, see also organ 
Aortoesophageal complication of aortic prosthetic graft (c), 


Cerebrospinal fluid, by CT (c), 344 
Gastrointestinal tract, 215 
Fontanelle, see skull 
Foot 
Extravasation of Ethiodol into tissues of: complication of 
lymphangiography (c), 342 
Lisfranc's fracture-dislocation: peripheral neuropathy, 139 
Rupture of plantar fascia in athletes (a), 935 
Foreign bodies, see specific organ or part 
Forestier's disease, see bone, dysostoses 
Fractionation, see dosimetry; radiation biology; therapeutic 
radiology 
Fracture, see also specific bone 
Healing in long bones (a), 1124 
Lisfranc's fracture-dislocation: peripheral neuropathy, 139 
Occipital condyle (c), 729 
Photodensitometric evaluation of bone repair (a), 552 
Quantitation of experimental, mineralization: new technique (a), 
545 
Radiographic evaluation of tibial plateau (a), 1123 
ow ee tomography in treatment of cervical spine injuries 
B), 935 


Gallbladder, see also bile ducts 
Air: frequent finding in gallstone ileus, 219 
Gallstones; in vitro comparison of physical, radiographic, and 
ultrasonic characteristics, 223 
Gas in bile ducts (pneumobilia) in emphysematous cholecystitis, 
661 


Mucocutaneous lymph node syndrome (a), 943 
“Phrygian cap" deformity with bistable and gray scale ultrasound 
(a), 562 
Radiology of, and bile ducts (b), 364 
Surgical and pathologic correlation of cholecystosonography and 
cholecystography, 227 
Gallium-67 
Imaging (b), 1129 
Gastrointestinal tract 
Acute upper, hemorrhage, new observations (a), 559 
Angiography (b), 364 
Angiography in systemic amyloidosis, 143 
Antacid titration in prevention of acute, bleeding. Trial in 100 
patients (a), 758 
Calcified primary tumors (a), 934 
Growth, health, and development after neonatal gut surgery (a), 
943 
Huce laparotomy pad granuloma simulating gastric wall tumor (c), 
909 


Infant botulism: intestinal hypomotility (c), 523 
Intermittent bleeding in acute massive hemorrhage: arterio- 
graphic demonstration, 1015 
Malignant fistula, 215 
Metastatic breast carcinoma and (a), 758 
Primary intestinal "Mediterranean" type lymphoma (a), 758 
Prophylactic doxycycline for travelers' diarrhea. Double blind 
study (a), 758 
Radiologic and clinical assessment of broad-spectrum antibiotic 
therapy in Crohn's disease, 787 
Recuction of jejunogastic intussusception during examination o* 
upper (c), 334 
Severe hemorrhage of emergency arteriography of lower (a), 932 
Single contrast/double-contrast (1), 1116 
Small bowel malabsorption and malignancy of (a), 758 
Strongyloides stercoralis colitis (a), 758 
Gelfcam, see embolism, therapeutic 
Genitals, see specific organ 
Genitourinary tract, see urinary tract; urography; specific organ 
Glioblastoma, see brain, neoplasm 
Goiter, see thyroid 
Gold 
Histopathologic studies of liver following intravenous colloidal 
98Au therapy (a), 363 
Grafts, vascular 
Complications in expanded polytetrafluoroethylene, angiography, 
817 


Graves's disease, see thyroid 
Gynecology, see ovary; pregnancy; uterus 


H 


Hand 
Involvement of first carpometacarpal joint in scleroderma, 283 
Patients with systemic lupus erythematosus (a), 560 
Hay, Percy Douglas 1899-1977 (o), 755 
Heart, see also arteries; coronary arteries; pericardium 
Abdominal twiddler's syndrome (c), 1084 
Atlas of cardiovascular nuclear medicine (b), 1128 
Axial cineangiography in congenital disease (a), 359 
Axial cineangiography in congenital disease. I. technical and 
anatomic considerations (a), 185 
Complications from Waterston procedure, 431 
Coronary artery surgery: critical review (b), 565 
Coronary cineangiography, left ventriculography, and 201T]- 
scintigraphy (a), 363 
Coronary neovascularity and fistula formation, sign of mural 
thrombosis (a), 185 
ECG changes during barium enemas, protective role of B-receptor 
blocking agents (a), 360 
First decade of aortocoronary bypass grafting (c), 359 
Free-floating calculi in pericardial cavity (c), 901 
Persistent positive technetium-99m stannous pyrophosphate 
myocardial scintigrams after myocardial infarction (a), 185 
Quantitative left ventriculography (a), 932 
Radiographic identification of prosthetic valves (a), 359 
Systolic anterior motion of mitral valve in absence of 
asymmetric septal hypertrophy (a), 359 
Tricuspid regurgitation with echocardiography and peripheral 
vein injection (a), 186 
Underfilled coronary artery: pre- and postoperative observations 
on recipeint arterial quality and left ventricular function 
after surgery (a), 359 
Wilms' tumor to, 263 
Heart, congenital abnormalities 
Anatomically corrected malposition: association with juxtaposi- 
tion of atrial appendages and right aortic arch (a), 558 
Apex echocardiography, two-dimensional technique (a), 558 
Axial cineangiography (a), 359 
Axial cineangiography. I. Technical and anatomic considerations 
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(a), 185 
Complications from Waterston procedure, 431 
Contrast echocardiographic techniques in critically ill infants 
with cardiac pulmonary disease (a), 186 
Double-outlet right ventricle (c), 710 
Echocardiographic differentiation of partial and complete 
atrioventricular canal (a), 1122 
Echocardiographic estimation of pulmonary artery pressure (a), 
1122 
Identification of thoracic isomerism from plain chest radio- 
graph, 995 
Prolonged prostaglandin E] infusion in cyanotic (a), 760 
Pulmonary atresia: photographic subtraction for recognizing 
hypoplastic pulmonary arteries, 1003 
Radiographic and echocardiographic evaluation of newborns 
treated with indomethacin for patent ductus arteriosus, 1009 
Routine urography following angiocardiography (a), 361 
Heart, infarction 
Coronary cineangiography, left ventriculography, and 201T1- 
scintigraphy (a), 363 
Coronary, ventricular, and pulmonary abnormalities with rupture 
of interventricular septum, 571 
Nx of mycardial scar tissue by m-mode echocardiography 
a), 360 
Persistent positive technetium-99m stannous pyrophosphate 
myocardial scintigrams (a), 185 
Relation of cigarette smoking to, in young women (a), 932 
Heart, ultrasound 
Contrast technique in critically ill infants with cardiac and 
pulmonary disease (a), 186 
Detection of myocardial scar tissue by m-mode (a), 360 
Detection of tricuspid regurgitation with, and peripheral vein 
injections (a), 186 
A. of partial and complete atrioventricular canal 
al, He 
Estimation of pulmonary artery pressure in transposition of the 
great arteries (a), 1122 
Radiographic and, evaluation of newborns treated with indometha- 
cin for patent ductus arteriosus, 1009 
Recognition of ruptured chordae tendineae (a), 360 
Systolic anterior motion of mitral valve in absence of 
asymmetric septal hypertrophy (a), 359 
Hemangioendothelioma, see organ or region 
Hemangiopericytoma, see organ or region 
Hemihypertrophy, see organ or region 
Hemolytic-uremic syndrome 
Ischemic colitis and stricture (a), 562 
Hemorrhage, see specific disease, organ, or system 
Hepatoma, see liver, neoplasm 
Hernia, see also specific organ 
Large hiatus, in infancy and childhood (a), 943 
Hip 
Arthrocraphy (b), 948 
Intraarticular methyl methacrylate: complication of surgery, 1055 
Lead intoxication and traumatic arthritis, secondary to retained 
bullet fragments (a), 361 
Paget's disease (a), 1123 
Prognosis in Perthes' disease (a), 1123 
Proximal femoral focal deficiency, 289 
Histiocytosis, see neoplasm 
Hodgkin's disease, see also lymphoma 
Pregnancy outcome of patients with (a), 563 
Holt-Oram syndrome, see bone, dysostoses; heart 
Humerus 
Pseudocysts, 287 
Hyaline membrane disease, see respiratory distress syndrome 
Hydatidiform mole, see uterus 
Hydromyelia, see spinal cord 
Hyperinsulinism, see pancreas, neoplasm 
Hyperparethyroidism, see parathyroid, hyperparathyroidism 
Hypothalmus, see brain 
Hypotonic duodenography, see duodenum; radiography 
Hysterography, see uterus; radiography 
Hysteroselpingography, see uterus 


Innominate artery 
Buckling, simulating right apical lung mass, 119 
Instruction, see education 
Insulinoma, see pancreas, neoplasm 
Intervertebral disc, see spine, intervertebral disc 
Intestine, see also duodenum; gastrointestinal tract 
Air in gallbladder: frequent in gallstone ileus, 219 
Assessment of antibiotic therapy in Crohn's disease, 787 
Calcifications in small bowel of infants with total colonic 
aganglionosis (a), 759 
Infant botulism: cause of, hypomotility (c), 523 
Neonatal necrotizing enterocolitis: indication for surgery (a), 
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190 
Primary lymphoma of "Mediterranean" type (a), 758 
Radiology ef ileosigmoid knot (a), 1122 
Radiology ef neonatal necrotizing enterocolitis (a), 1126 
Reduction øf jejunogastric intussusception during upper 
gastrointestinal examination (c), 334 
Regional enteritis in children: small bowel disease with norma] 
termina’ i eum (a), 943 
Small-bowe! «alabsorption and gastrointestinal malignancy (a), 
758 
Intussusception, see specific organ 
locarmate 
Arachnoid-tis produced by meglumine iocarmate and metrizaride 
myelography, 129 
Iodamide 
Drip infusion urography with meglumine, 1043 
Ischium, see pelvis 
Islands of Langerhans, see pancreas 


Jarcho-Levin syndrome, see spine 
Jejunum, see intestine 
Joint, see alsa specific joint; arthritis 
Anatomic-pataologic-radiographic correlation in proximal 
tibrofibular, 133 
Calcified bodies in popliteal cysts: radiography, 857 
First carpemetacarpal, in scleroderma, 283 
Prognosis in Perthes' disease (a), 1223 
Rheumatoid a-thritis: scintiphotographic, radiographic, amd 
climical examinations, 665 


K 


Kidney, see also urinary tract; urography; renal arteries 
Efficacy of CT, 5 
Fluorcscopically guided thin needle aspiration biopsy of 
abdcmen and retroperitoneum, 197 
Microwadioeraphy of pyelolymphatic backflow in porcine, 561 
Posterior urethral valves causing neonatal urinifercus perirenal 
pseudocyst (urinoma) (a), 943 
Renal pseudo-alculus (1), 928 
PET rupture of calyceal diverticulum during urography 
Cc), 333 
Ultrasonic detection of nonopaque calculi (a), 760 
Ultrasonograshy in management of unexplained failure (a), 760 
Kidney, abnormalities 
Uterine anomalies and agenesis, 973 
Kidney, ang'og^aphy 
uc for postbiopsy renal arteriovenous fistula 
c). 1072 
High-cose wesal pharmacoangiography in hypovascular renal 
neoplasms, 307 
Optimal techmique for transplant donors, 813 
Kidney, cyst 
Benign multi ocal, 621 
Kidney, failure 
Bone mineral content of patients on hemodialysis and following 
renal transolant (a), 545 
Bone mineral status in childhood (a), 544 
Contrast-indeced (e), 1113 
Effect of 1,:5(0H)2D3 in renal osteodystrophy (a), 545 
ee col tis and stricture after hemolytic-uremic synarome 
a). 562 
Microradicscepic morphometry of intracortical resorption in 
hanc bores in normal and (a), 551 
ici absorptiometry in haemodialysed and transplant patients 
a)» 545 
Radiocraprtc photodensitometry and maintenance hemodialysts (a), 
552 
Radiocrammetric and absorptiometric measurements in bone- tosing 
patients ard subperiosteal resorption (a), 551 
Kidney, neoplasm 
Angiographtc findings in transitional cell (a), 934 
Benign mulfi ocal cystic nephroma, 621 
Cyst formatien and cavitation in pulmonary metastases from 
Wilms' tumer (a), 943 
High-dose reral pharmacoangiography in hypovascular, 807 
Pheochromccy-omas in von Hippel-Lindau disease (1), 736 
Ultrasounc Df extension to IVC (1), 1117 
Kidney, trarsp ant 
Bone mineral content on hemodialysis after (a), 545 
Children 1-5 vear old (a), 579 
CT in fa), 560 
1,25(CH)5E3 `n renal osteodystrophy (a), 545 
"m d ungtinestiy in haemodialysed and transplant patients 
a), 545 
Ultrasound, £51 
Urologic comp ications (a), 934 
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Kidney, ultrasound 
Nonopaque renal calculi (a), 760 
Pancreatic cysts in adult polycystic disease by CT and (c), 1074 
Renal transplants, 85] 
Tumor extension to IVC (1), 1117 
Unexplained renal failure (a), 760 
Klippel-Feil syndrome, see bone, dysostoses 
Knee 
Arthroscopic examination (a), 935 
Calcified bodies in popliteal cysts, 857 
Chondromalacia patellae (a), 1123 
Osteochondritis dissecans of distal femur (a), 560 
Tibial plateau fractures (a), 1123 


L 


Larsen's syndrome, see bone; specific joint 
Larynx 
Carbon dioxide laser in pediatric airway lesions (a), 759 
Head, neck, and esophageal cancer, 79] 
Laryngocele, 259 
Subglottic edema in acute epiglottitis, 603 
Xeroradiography in otorhinolaryngology (b), 948 
Laurence-Moon-Bardet-Biedl syndrome, see bone, dysostoses 
Lead poisoning 
Traumatic arthritis and, of hip secondary to retained bullet 
fragments (a), 361 
Legionnaires disease 
(c), 892 
Lens, see eye 
Letters 
Anonymity of reviewers, 358 
Biliary duct ultrasound, 556 
Clean colon: whose responsibility?, 182 
Intraluminal duodenal diverticulum, 556 
Lymphography vs. CT of lymphomas, 1116 
Pheochromocytomas in von Hippel- Lindau disease, 736 
Pleural herniation in respiratory disress syndrome, 357 
Radiography in cervical spine trauma, 555 
Renal pseudocalculus, 928 
Single-contrast/double-contrast GI, 1116 
Ultrasound of tumor extension to IVC, 1117 
Leukemia 
Abnormal CT in asymptomatic children with acute lymphocyte, 
after prophylactic treatment of central nervous system (a), 761 
Infiltration of colon (c), 725 
Infiltration of large bowel (c), 723 
Lidocaine 
Arteriography (c), 906 
Liposarcoma, see specific organ 
Liver, see also bile ducts 
Bile leak into abscess demonstrated by Tc-diethyl-iminodiacetic 
acid (c), 889 
Wt flow in contusions: traumatic "arterioportal fistulae" 
(a), 185 
CT-guided Seldinger catheter drainage of abscess (c), 323 
Endoscopic retrograde cholangiography in nonamebic abscesses 
(a), 559 
Fluoroscopically guided thin needle aspiration biopsy of 
abdomen and retroperitoneum, 197 
Histopathologic studies after intravenous colloidal 198A 
fherapy (a), 363 
133ye uptake in fatty (a), 1122 
Portal triad and hepatic cirrhosis (a), 932 
o uaa communications studied by transhepatic portography 
a), 932 
Pseudomass due to pleural effusion and diaphragm inversion (c), 
1077 
Radiology (b), 1130 
Ultrasound diagnosis of hydatid disease (echinococcosis) (c), 
895 
Liver, computed tomograpny 
Efficacy, 5 
Necrotic metastases, 839 
Nuclear imaging and (a), 112? 
Obstructive jaundice in absence of intrahepatic ductal dilatation, 
389 
Seldinger catheter drainage of abscess (c), 323 
Tumor with iodinated fat emulsion (a), 186 
Liver, neoplasm 
Carcinoid syndrome treated by embolization (c), 511 
CT of necrotic metastases, 839 
Focal nodular hyperplasia and liver cell adenoma, 393 
Infancy and childhood (a), 558 
Palliation of metastasis (a), 563 
Liver radionuclide imaging 
Bile leak into abscess: demonstration with Tc-diethyl-iminodia- 
cetic acid (c), 889 
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CT and (a), 1122 
Pseudomass due to pleural effusion and inversion of diaphragm 
(c), 1077 
Liver, ultrasound 
Hydatid disease (echinococcosis) (c), 895 
Primary cysts, 235 
Vessels and biliary tract (a), 190 
Lung, see also bronchi; pleura 
Arteriovenous malformation of diaphragm and (c), 507 
Barotrauma in scuba divers (a), 931 
Bronchial atresia (a), 757 
Buckling of innominate artery simulating right apical mass, 119 
Chest dimensions in spontaneous pneumothorax (a), 757 
CT and conventional whole lung tomography in detecting nodules, 51 
uo E cm and cavitation in metastases from Wilms' tumor 
a), 943 
Diagnosis of chest diseases (b), 1128 
Efficacy of CT, 5 
Essential fatty acids, prostaglandins, and respiratory distress 
syndrome of newborn (a), 561 
Focal perfusion defect caused by sequestration (c), 904 
Hypertransradiant hemithorax: appearance due to rotation (a), 931 
Identification of thoracic isomerism from plain chest radiograph, 
995 
Left superior intercostal vein, 599 
Massive hemorrhage: surgical treatment (a), 184 
Medical efficacy of CT of chest and abdomen, 15 
Multinodular primary amyloidosis: needle biopsy (c), 1082 
Nonfatal air embolism (c), 705 
Procarbazine (c), 527 
Pulmonary, pleural, and thoracic changes complicating chemo- 
therapy (a), 184 
Radiation pneumonitis complicated by Pneumocystis carinii (a), 557 
Radiography techniques without special equipment (a), 931 
Radiologic findings in acute childhood asthma (a), 931 
Renal transplant; low-dose immunosuppression (a), 184 
Suspected embolism and negative arteriogram (a), 757 
Lung, computed tomography 
Density measurement (a), 1121 
Solitary nodules: experience with scanning times longer than 
breath holding (a), 1121 
Whole lung tomography and, for detecting nodules, 981 
Lung, diseases 
Bronchography in congenital cystic broncniectasis, 255 
Course of usual and desquamative interstitial pneumonia (a), 557 
Distribution of HLA antigens in idiopathic fibrosis (a), 1121 
Manifestations of acute aspiration of gastric contents, 587 
Miliary aspergillosis associated with alcoholism (c), 707 
Pleural herniation in respiratory distress syndrome (1), 357 
Reversible respiratory disease in beryllium workers (a), 1121 
Uptake of 99mTc diphosphonate in alveolar microlithiasis (c), 703 


Ventilation-perfusion scans in neonatal emphysema complicating 
ventilatory assistance, 243 
Lung, edema 
Coronary, ventricular, and pulmonary abnormalities with rupture 
of interventricular septum, 571 
Lung, infection 
TRUM trachomatis: cause of infantile pneumonia syndrome (c), 
914 
Legionnaires disease (c), 892 
Lymphocytic interstitial pneumonitis (a), 931 
Nocardiosis (a), 1121 
Radiographic spectrum of pleuropulmonary tularemia, 277 
Radiography of, in Mycobacterium kansasii, 985 
Lung, neoplasm 
Accuracy of chest film screening by technologists, 593 
CT in radiotherapy, 63 
Pedunculated endotracheal metastasis (c), 713 
Transbronchial mucus transfer of bronchogenic (a), 1121 
Whole lung tomography and CT in detection of, 981 
Lung, radionuclide imaging 
Focal perfusion defect caused by sequestration (c), 904 
Uptake of 7""Tc diphosphonate in alveolar microlithiasis (c), 703 
Ventilation-perfusion scans in neonatal emphysema complicating 
ventilatory assistance, 243 
Lupus erythematosis 
Hands in patients with systemic (a), 560 
Mediastinal lymphadenopathy and undifferentiated connective 
tissue disease (c), 325 
Lymph node, see also Hodgkin's disease; lymphography; lymphoma 
CT in metastases from pelvic cancers, 675 
Fluoroscopically guided thin needle aspiration biopsy of abdomen 
and retroperitoneum, 197 
Intrathoracic metastases from extrathoracic neoplasms, 403 
Lymphangiographic changes after radiation therapy, 803 
Mediastinal lymphadenopathy and undifferentiated connective 
tissue disease (c), 325 
Reevaluation of intrathoracic lymphadenopathy in sarcoidosis, 409 
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System, methods of clinical investigations (b), 566 
Lymphangiography, see lymphography 
Lymphatics 
Diffuse dysplasia with hepatic oil embolism (c), 898 
Lymphogranuloma, see Hodgkin's disease 
Lymphography, see also lymph node; lymphoma 
Changes after radiation therapy, 803 
CT and, of lymphoma (1), 1116 
Diffuse lymphatic dysplasia with hepatic oil embolism (c), 898 
Extravasation of Ethiodol into tissues of foot; complication of 
(c), 342 
Lymphoma, see also Hodgkin's disease 
CT in detecting intraabdominal and pelvic adenopathy in, 31] 
CT in primary malignant, of brain (a), 1125 
CT in treatment of, 69 
Lymphangiography vs. CT of (1), 1116 


M 


Macroradiography, see radiography 
Mammography, see also breast 
Accuracy in 655 histologically verified cases (a), 190 
Breast tumors in male (a), 190 
Influence of age at first pregnancy on breast parenchymal 
pattern (a), 562 
Intensity of scattered radiation (a), 190 
Oblique projection, 465 
Parenchymal patterns as risk indicators for cancer, 103l 
Technologist guide to (b), 191 
Thermoluminescent dosimeter determination of exposure, 617 
Mastoid 
Radium-induced malignant tumors of paranasal sinuses and, 773 
McArcle's disease, see kidney, failure 
Mediastinum 
Anterior pathway for transdiaphragmatic extension of pneumo- 
mediastinum, 271 
Buckling of innominate artery simulating right apical lung mass, 
119 
Clinical efficacy of body CT, 5 
CT diagnosis of pericardial cysts (c), 515 
Fine needle aspiration biopsy in diagnosis of lesions, 239 
Intrathoracic lymph node metastases from extrathoracic neoplasms, 
403 
Left superior intercostal vein, 599 
oe d and undifferentiated connective tissue disease 
(c), 325 
Medical efficacy of CT of chest and abdomen, 15 
Neural tumors of the thorax: review from AFIP (a), 184 
Radiologic correlations witn anatomy and pathology (b), 191 
Reevaluation of intrathoracic lymphadenopathy in sarcoidosis, 409 
Right paratracneal stripe in children (a), 759 
Vascular pseudo-tumours; tomographic. I. arteries (a), 931 
Medulla oblongata, see brain 
Medullary sponge kidney, see kidney, cyst 
Megacolon, see colon 
Megalencephaly, see brain 
Melanoma 
Malignant, metastatic to central nervous system (a), 1125 
Meninges, see also arachnoid 
CT detection of cerebrospinal fluid fistula (c), 344 
Thoracic and lumbar dural ectasia in 2 year old (a), 759 
Meningioma, see brain, neoplasm 
Mesentery 
Isolated desmoids (fibromatosis) (a), 360 
Neoplastic involvement by CT of omentum and, 835 
Retractile mesenteritis: presentation as colonic obstruction (a), 
186 
Metaphyses, see bone 
Metrizamide 
Arachnoiditis produced by meglumine iocarmate and, myelography, 
129 
Microangiography, see angiography 
Mitral valve, see also heart 
Echocardiographic recognition of ruptured chordae tendineae (a), 
360 
Systolic anterior motion in absence of asymmetric septal 
hypertrophy (a), 359 
Mucolipidosis, see bone, metabolic abnormalities 
Myelograpny 
Comparison of arachnoiditis produced by meglumine iocarmate 
and metrizamide, 129 
New water-soluble iodinated contrast medium with reduced con- 
vulsive effects (a), 561 
Spinal arachnoid cysts in children (a), 362 
Myelomeningocele, see spinal cord 
Myelopathy, see spinal cord 
Myocardium, see heart 
Myoglobinuria, see kidney, failure 
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Necrotizirg en-erocolitis, see colitis 
Neoplasm, see e'so radiation biology; therapeutic radiology, 
specific organ, region, neoplasm 
Carcinoma cf head and neck with cancer of esophagus, 791 
Clinical pediatric oncology (b), 565 
New methods in localization of (b), 763 
Radium-imduced malignant tumors of mastoid and paranasal 
sinuses, 7.3 
Nerves 
Enlargen2nt cf intervertebral foramina: unusual caus? (c), 911 
Neuroblastoma, see specific organ 
Neuroradiclocy. see brain; cerebral angiography; nerves 
Noonan's syncrame, see heart 
Nose 
Treatmert c* lesions of pediatric airway: carbon dioxide laser 
(a). 759 
Muclear medicine, see also specific disease, organ, rejion 
Handbcok of clinical (b), 364 
Nuclide, see specific radionuclide 


Obituaries 
Aurelius, J. Richards, 1897-1977, 756 
Bayley, dcwa-d B., 1914-1978, 1119 
Dietz. M. Wendell, 1922-1977, 755 
Epstein, Bernerd S., 1908-1978, 1119 
Hay, Percy Deuglas, 1899-1977, 755 
Sehested, Herman C., 1901-1978, 755 
Truog, Clarence Peter, 1901-1978, 756 
Observer performance, see radiographs, interpretation; radiography 
Obstetrics, see pregnancy; uterus 
Occlusion, ss embolism; thrombosis 
Oculoaur:culowertebral syndrome, see ear; eye; spine 
Omentum 
Neoplastic imvolvement by CT of mesentery and, 835 
Ophthalmelogy. see eye; orbit 
Oral cav: t» 
Head, meck, ard esophageal cancer, 791 
Oram-Holt syndrome, see bone, dysostoses; heart 
Orbit 
Computec sag*ttal tomography (t), 346 
CT in ocular neoplastic disease, 111 
CT of coronal sections (a), 936 
Roentgem lagy (b), 192 
Ultrasonography of eye and (b), 565 
Ossicles, auditory, see ear 
Osteoarthritis. see arthritis; specific bone or joint 
Osteodystrophw. see bone, metabolic abnormalities 
Osteomye'izis, see bone, infection 
Osteoporosis, see bone, metabolic abnormalities 
Osteosarcoma, see bone, neoplasm 
Osteotomy, s29 bone 
Ostium prinun cefect, see heart 
Otolarynqo ogy. see ear 
Ovary 
Diagnosis əf pelvic masses by gray scale sonography, 469 
hi ni a as calcified abdominal mass with hypercalcemia 
a), 936 
Extragonada’ 2ndodermal sinus (yolk sac) tumor (a), 7126 
Pneumape vigraphy in childhood, 607 
Teratcma. i^ children, 613 
Ultrasouad smi CT in gynecologic pelvic masses, 955 


P 


Pacemakers. see heart 
Paget's ci eae 
Bone minera! content measurements (a), 543 
Hip jcin: (Paget's 'toxopathy") (a), 1123 
Pancreas 
Clinical and radiographic studies of carcinoma: diagnosic 
effica-y of angiography (a), 360 
Clinical efficacy of CT, 5 
CT in surgical emergencies (a), 1122 
Cystic neop asms; angiography and ultrasonography, 795 
Duct obs ruetion during transhepatic cholangiography (a), 521 
Fluoroscep-ea!ly guided thin needle aspiration biopsy of 
abdomer and retroperitoneum, 197 
Hemorrnaeic pseudocysts of spleen in pancreatitis (aj, 1123 
Medical efficacy of CT of chest and abdomen, 15 
Unusual -uner of lesser sac (a), 933 
Pancreas, reopl*sm 
Angiography amd ultrasonography of cystic, 795 
Clinical ane radiologic studies; diagnostic efficacy of anciog- 
rapny al, 350 
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Cystadenocarcinoma: CT body scan and gray scale ultrasound (c), 
339 
High-dose, small volume irradiation treatment (a), 563 
Nonfunctioning islet cell tumors (a), 715 
Pancreas, ultrasound 
Cystadenocarcinoma: CT body scan and gray scale (c), 339 
Cystic neoplasms: angiography and, 795 
Cysts in adult polycystic disease by CT and (c), 1074 
Low dose rate teletherapy of unresectable carcinoma of, pilot 
study (a), 1110 
Nonfunctioning islet cell tumors (c), 715 
Prone view for tail neoplasms, 231 
Water distention of gut in evaluation (t), 348 
Papillary necrosis, see kidney 
Parathyroid 
Ultrasonography (a), 760 
Parathyroid, hyperparathyroidism 
Bone disease in primary (a), 552 
Increase in bone mineral content after surgery of primary (a), 544 
Primary, bone mineral measurement (a), 552 
Secondary, associated with chronic renal disease (a), 187 
Parietal bone, see skull 
Patella 
Chondromalacia: separate clinical entity? (a), 1123 
Patent ductus arteriosus, see heart, congenital abnormalities 
Pediatric radiology, see specific procedure or disease 
Pelvis, see also specific pelvic bone; organ 
Inflammatory cysts of peritoneum, 633 
Retrorectal space (a), 1122 
Pericardium 
CT diagnosis of cysts (c), 515 
Free-floating calculi in cavity (c), 901 
Periostitis, see bone 
Peritoneum 
Diagnostic oncology case studies: investigation of bloody 
ascites, 697 
Extragonadal endodermal sinus (yolk sac) tumor (a), 1126 
Inflammatory cysts of pelvic, 633 
Radiography of LeVeen type peritoneovenous shunts (t), 916 
Unusual tumor of lesser sac (a), 933 
Perthes' disease, see hip 
Pharynx 
Head, neck, and, with esophageal cancer, 791 
Plummer-Vinson syndrome (a), 933 
Radiologic examination of orohypopharynx and esophagus (b), 1130 
Pheochromocytoma, see adrenals 
Phlebography, see venography; specific organ, procedure 
Phocomelia, see specific extremity 
Pigeon breeder's disease, see lung, diseases 
Pituitary 
Bone mass and soft tissue measurements in acromegaly (a), 543 
Cushing's disease, selective transsphenoidal resection of micro- 
adenomas (a), 761 
Placenta 
False, previa: clinical observation (a), 563 
Sonolucent areas: sonographic, pathologic correlation, 961 
Ultrasonic diagnosis of previa: value of postvoid scan (a), 563 
Platyspondyly, see spine 
Pleura 
Bilateral thickening: asbestos dust exposure, 579 
Localized mesothelioma: benign and malignant (a), 557 
Pseudomass of liver due to pleural effusion and inversion of 
diaphragm (c), 1077 
Pneumatosis intestinalis, see intestine 
Pneumocystis carinii 
Radiation pneumonitis complicated by (a), 557 
Pneumoencephalography, see brain 
Pneumoperitoneum, see also peritoneum 
Anterior pathway for transdiaphragmatic extension of pneumo- 
mediastinum, 271 
Benign, after median sternotomy incision, 267 
Congenital anomalies in umbilical region in (a), 190 
Pneumopelvigraphy in childhood, 607 
Pneumothorax, see also pleura 
Chest dimensions in spontaneous (a), 757 
Polydactyly, see bone, dysostoses 
Polyphosphate, see specific organ, region scanned 
Polyps, see specific organ 
Popliteal artery, see arteries 
Porencephaly, see*brain 
Portal vein 
Improved splenoportography by plugging needle tract, 445 
Intrahepatic blood flow in liver contusions: traumatic "arterio- 
portal fistulae" concept (a), 185 
ioo an communications studied by transhepatic portography 
a), 932 
Splenic vein occlusion, 439 
Therapeutic coronary vein occlusion and transhepatic angiography, 
637 
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Pregnancy, see also uterus; placenta; radiation, injurious effects; 
radiation biology 
Hysterographic double-outlined uterine cavity: sign of unsus- 
pected, 305 
Obstetrical diagnosis by radiographic, ultrasonic, and nuclear 
methods (b), 765 
Ultrasound in ectopic, 153; 967 
Prune belly syndrome, see abdomen; urinary tract 
Procarbazine 
Lung (c), 527 
Prostaglandin 
Essential fatty acids, respiratory distress syndrome of newborn 
and (a), 561 
Prolonged Ei infusion in cyanotic congenital heart disease (a), 
760 
Pseudo-Hurler polydystrophy, see bone, metabolic abnormalities 
Pseudotruncus arteriosus, see pulmonary arteries; heart 
Pulmonary arteries, see also heart; embolism; arteriovenous 
malformation; thrombosis 
Congenital atresia: photographic subtraction for recognizing 
hypoplastic, 1003 
hm course with suspected embolism and negative arteriogram 
a), 757 
Pulseless disease, see arteries 
Pyelography, see urography 
Pylorus, see stomach 
Pyrophosphate, see specific organ 


Radiation biology, see also dosimetry; neoplasm; radiation; radia- 
tion, injurious effects; specific disease, organ, region, 
radionuclide 

Advances in (b), 765 
Clinical (b), 365 
Cycling activity and chemosensitivity of normal tissues (a), 944 
Effect of ultrasound alone and with x-rays on chromosomes in 
vivo (a), 762 
Radiation biology, sensitization studies 


Importance of Dg (a), 1105 
Variations in radiosensitivity and dose rate effects among 
various types of cultured cells (a), 1107 
Radiation biology, time dose studies 
Alteration of cellular proliferation in cell lines exposed to 
low dose rate irradiation (a), 1107 
Applications of hyperfractionated (HFI) (8 and 16 fractions per 
day) concentrated irradiation (a), 1110 
Clinical exploitation of low dose rate teletherapy (a), 1109 
Comparison of low dose rate and fractionated irradiation for 
early reactions of skin and intestinal mucosa (a), 1106 
Dose-rate effects in radiation therapy and radiation biology 
(a), 1105 
Dose rate factor of in vivo continuous low dose irradiation of 
tumor and normal tissues (a), 1108 
Historical perspectives of clinical radiotherapy at low dose 
rate (a), 1108 
Implications of initial portion of survival curve for low dose 
rate teletherapy (a), 1106 
Importance of Dg (a), 1105 
Modification of gastrointestinal death in mice exposed to whole 
and partial body exposures of low dose rate irradiation (a), 
1108 
Response of bone marrow and tumor cells to acute and protracted 
irradiation (a), 1107 
Single and fractionated doses applied at low-dose rates on rat 
skin and R-1 rhabdomyosarcoma (a), 1107 
Tissue responses to multiple small doses of irradiation (a), 1106 
Variations in radiosensitivity and dose rate effects among 
various types of cultured cells (a), 1107 
Radiation, injurious effects, see also therapeutic radiology 
From earlier pages, 734 
Malignant tumors of mastoid and paranasal sinuses, 773 
Review of NCRP radiation dose limit for embryo and fetus in 
occupationally-exposed women (b), 948 
Radiation measurement, see also dosimetry 
International system of units (e), 536 
S.I. units in medicine (b), 763 
Radiation physics 
Fundamental physics of radiology (b), 566 
Radiation protection 
Dentistry (b), 949 
Review of NCRP radiation dose limit for embryo and fetus in 
occupationally-exposed women (b), 948 
Radiation therapy, see therapeutic radiology 
Radiculography, see myelography 
Radiographs, interpretation 
Accuracy of chest film screening, 593 
Current concepts in pediatric radiology (b), 947 
Detection accuracy in chest, 247 
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Pediatric radiology (b), 193 
Radiography, see also specific organ, procedure 
From earlier pages, 181 
Oblique, of pediatric lumbar spine: is it necessary?, 297 
Synopsis of radiographic anatomy with CT (b), 949 
Understanding (b), 949 
Radiography, apparatus 
X to record patient position on portable chest radiographs 
t), 169 
Easy coronal scans (t), 535 
Guide for automatic radiographic processing and film quality con- 
trol (b), 1128 
Modified punch card for extending filming program of puck 
changer (t), 534 
Practical approach to modern (b), 565 
Rare earth screens and silver (e), 926 
Traction device for Polytome table (t), 732 
Transparent head support for magnification cerebral angio- 
graphy (t), 1096 
Radiography, exposures, see also dosimetry 
Patient and personnel in computed axial tomography (a), 362 
Thermoluminescent dosimeter determination in mammography, 617 
Radiography, image quality 
CT absorption values by filtering, 103 
CT: comparison of radiation dose and resolving power of commer- 
cial CT scanners, 95 
Guide for automatic radiographic processing and film quality con- 
trol (b), 1128 
Radiography, technique 
Lung, without special equipment (a), 931 
Oblique projection in mammography, 465 
Pneumoperitoneum in congenital anomalies in umbilical region (a), 
190 
Rare earth screens and silver (e), 926 
Single-contrast/double-contrast GI (1), 1116 
Total body opacification, 919 
Radiology, practice 
American College of Radiology diagnostic efficacy studies, 173 
CT: achievement and challenge (e), 1 
CT: cost and efficacy implications, 81 
Efficiency of CT scanner, 89 
National guidelines and standards for health planning, 1101 
Noninvasive medical imaging (a), 944 
Pathologic index for teaching file (t), 918 
Radionuclide, see specific radionuclide, organ scanned 
Medical cyclotrons in nuclear medicine (6), 1129 
Radionuclide imaging 
Atlas of cardiovascular nuclear medicine (b), 1128 
Gallium-67 imaging (b), 1129 
Rucionuclide scanning 
Multiple, in differentiation of upper abdominal lesions (a), 1127 
Radium 
Mastoid and paranasal sinus malignant tumors, induced, 773 
Rectum 
Colitis cystica profunda (c), 529 
Colorectal tumors, 691 
Rectrorectal space (a), 1122 


Reflux, see stomach; ureter 
Renal arteries, see also kidney; arteriovenous malformation 
Pseudoaneurysm of arterial anastomosis in transplant (c), 525 
Transplant donors, arteriography, 813 
Renal arteries, stenosis 
Pheochromocytoma with reversible (c), 1069 
Right posterior oblique projection in aortography of hyperten- 
sive patients (a), 557 
Renal hypertension 
Complication of umbilical arterial catheterization (a), 558 
Respiratory distress syndrome 
Essential fatty acids, prostaglandins, and, in newborns (a), 561 
Pleural herniation in (1), 357 
Radiography and echocardiography in newborns treated with indo- 
methacin for patent ductus arteriosus, 1009 
Systemic air embolism secondary to, in neonate, 425 
Respiratory tract, see specific organ 
Retroperitoneum 
Clinical efficacy of computed body tomography, 5 
Fluoroscopically guided thin needle aspiration biopsy of 
abdomen and, 197 
Medical efficacy of CT of chest and abdomen, 15 
Retractile mesenteritis as colonic obstruction (a), 186 
Retrorectal space (a), 1122 
Rheumatoid arthritis 
Craniovertebral region in chronic inflammatory rheumatic 
diseases (b), 947 
Mediastinal lymphadenopathy and undifferentiated connective 
tissue disease (c), 325 
Soft tissues of the extremities. Radiologic study of rheumatic 
disease (b), 1130 
Ribs 
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Coccygeal (cl, 164 
Roentgenograms. see radiographs; radiography 


Sacroiliac joirt 
HLA-B27-negative sacroilitis: manifestation of familial 
Mediterrameen fever in childhood (a), 561 
Sacrum, see also pelvis 
Sacral agenesis (a), 560 
Sarcoidosis 
Reevaluation of intrathoracic lymphadenopathy in, 409 
Sarcoma, see specific organ 
Scintigraphy, see radionuclide imaging 
Scleroderma 
Mediastinal bymphadenopathy and undifferentiated conmective 
tissue diseese (c), 325 
Screens, see raciography, appartus 
Scrotum 
Gray scale ultrasound of (a), 562 
Sehestec, Herman C. 1901-1978 (o), 755 
Semilunar cartilages, see knee 
Shields, see therapeutic radiology 
Shoulder 
Arthrograpny as treatment, 1047 
Sigmoid, see «clon 
Sinus 
Xeroradiograpmy in otorhinolaryngology (b), 948 
Sinus, nasal 
Diagnostic orcology case studies; maxillary sinusitis and 
cancer: rol= of polytomography (c), 321 
Radium-induced malignant tumors of mastoid and paranesal 
sinuses, /73 
Skeleton, see bone 
Skull 
Ceruminous tumor of jugular foramen (a), 189 
Fracture of occipital condyle (c), 729 
Jugular notch (a), 189 
Lipoma of coraus callosum with frontal bone defect (c), 517 
Progress in pediatric radiology, vol 6. Skull, spine. and 
contents (b), 946 
Radiology o* jugular tubercles, 1037 
Small bowel, sæ intestine; gastrointestinal tract 
Soft tissue 
CT of tumors of musculoskeletal system in children (c), 935 
Detection o* subcutaneous metastases by CT (a), 1127 
Extremities. adiologic study of rheumatic disease (b), 1130 
Gray scale features of hematomas: ultrasonic spectrum, 977 
Ultrasonic evaluation of extremity, lesions with arthrographic 
correlation (a), 944 
Sphenoic sinus, see sinus, nasal 
Spinal canal, see spine; spinal cord 
Spinal cord, se= also arachnoid; meninges; myelography 
Angiography using 4x magnification (a), 1124 
Hyperal imentation catheter passing into spinal canal causing 
temporary paraplegia (a), 1125 
Malignant melanoma metastatic to central nervous system (a), 
1125 
Neuroradiology case studies (b), 764 
New water-scluble iodinated myelographic contrast mecium with 
reduced convulsive effects (a), 561 
Radiographs in cervjgal spine trauma (1), 555 
Thyrocalcizenin on “F uptake in injuries of (a), 55: 
Spinal cord, neoplasm 
Ultrasonic visualization of cervical cord cystic astrocytoma (c), 
907 
Spine, see also sacroiliac joint 
Abdominal aerza in spina bifida cystica (a), 557 
Craniavertebral region in chronic inflammatory rheumetic 
diseases (bj, 947 
CT of musculoskeletal disorders, 55 
Diffuse idiepathic skeletal hyperostosis (DISH) and calcifica- 
tion of peszerior longitudinal ligament, 1049 
Enlargement o7 intervertebral foramina: unusual cause (c), 911 
External landmarks of abdomen related to vertebral segments, 115 
Hyperalimentation catheter passing into spinal canal causing 
temporary paraplegia (a), 1125 
Infections (a), 561 
Juvenile ankylosing spondylitis (a), 187 
Multiple contrast injections in epidural venography, 485 
Postoperative bony stenosis of lumbar spinal canal, 1059 
Progress in pediatric radiology, vol 6. Skull, spine and 
contents (be, 946 
Radiographs in cervical trauma (1), 555 
Radiology of sterno-manubrial articulation in ankylosing 
spondylitis and Reiter's syndrome (a), 361 
Routine oblique radiography of pediatric lumbar, 297 
Sacral agenes s (a), 560 
Scoliosis (a). 361 
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Thin-section tomography in treatment of cervical injuries (a), 
935 
Thoracic and lumbar dural ectasia in 2-year-old (a), 759 
Spine, intervertebral disc 
Epidural venography in diagnosis of lumbar disc herniation (a), 
188 
Herniations: cartilaginous (Schmor's) nodes (a), 188 
Spleen 
Conservative surgery for injuries of (a), 562 
Hemorrhagic pseudocysts in pancreatitis (a), 1123 
Improved splenoportography by plugging needle tract, 445 
Vein occlusion, 439 
Wandering, in three children (a), 943 
Spondylitis, see spine 
Staphylococcus, see specific organ 
Sternum 
Radiologic examination of sterno-manubrial articulation in 
ankylosing spondylitis and Reiter's syndrome (a), 361 
Stomach, see also gastrointestinal tract 
Acute upper gastrointestinal hemorrhage (a), 559 
Antral diaphragms and hypertrophic pyloric stenosis, 203 
Areae gastricae (e), 554 
Atypical benign hyperplastic gastric polyps, 147 
Benign greater curvature ulcers (a), 933 
i a histoplasmosis producing hypertrophic gastric folds 
a), 558 
Gastric emphysema in infants with hypertrophic pyloric stenosis, 
42] 
Gastric polyposis due to multiple hyperplastic adenomatous 
polyps (a), 559 
T laparotomy pad granuloma simulating gastric wall tumor (c), 
09 
Lower esophageal anatomy: 430 B.C.-1977, 373 
b i of cancer in Japan. I. life saving vs. loss (a), 
Reduction of jejunogastric intussusception during upper gastro- 
intestinal examination (c), 334 
Single-contrast/double-contrast GI (1), 1116 
Technetium-99m pertechnetate as indicator o* gastric mucosal 
proliferation, 1041 
Transpyloric extension of gastric carcinoma (a), 560 
Streptococcus, see specific organ 
Subdural, see meninges 
Subtraction, see radiography 
Sutures, see skull 
Syndrome, see by name 
Synostosis, see skull 
Synovitis, see arthritis 
Synovium, see specific joint 


T 


Talus, see ankle 
Tarsus, see foot 
Teeth 
Remineralization of enamel by saliva substitute in irradiated 
patients (a), 760 
Tendon, see specific part, joint 
Terotoma, see specific organ, region 
Tetralogy of Fallot, see heart, congenital abnormalities 
Thallium-201 
w peripheral distribution of, due to arteriosclerosis 
c), 718 
Noninvasive approach to peripheral vascular disease, leg scans, 
827 
Relationships bejween coronary cineangiography, left ventricu- 
lography, and Tl-scintigraphy GL 363 
Scintigraphy, new method for imaging of uterus (a), 363 
Therapeutic radiology 
CT in radiotherapy of lung cancer, 63 
CT in treatment of lymphomas, 69 
Efficacy of CT-assisted 2-dimensional treatment planning, 75 
Fletcher gamma-ray colpostat system (a), 563 
Lymphangiographic changes after, 803 
Remineralization of enamel by saliva substitute in irradiated 
patients (a), 760 
Therapeutic radiology, technique 
Clinical exploitation of low dose rate teletherapy (a), 1109 
Current results of an E.0.R.T.C. trial comparing low dose rate 
and classical fractionated treatments of base of tongue epi- 
theliomas (a), 1109 
Experience with low dose rate therapy at Rotterdam radiotherapy 
institute (a), 1110 
Historical perspectives of clinical radiotherapy at low dose 
rate (a), 1108 
Low dose rate teletherapy of unresectable carcinoma of pancreas: 
pilot study (a), 1110 
Thorax, see also specific organ, region 
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Anterior pathway for transdiaphragmatic extension of pneumo- 
mediastinum, 27] 

Benign pneumoperitoneum following median sternotomy incision, 
267 


Clinical efficacy of computed body tomography, 5 
Congenital partial eventration of left diaphragm, 417 
Tr to record patient position on portable chest radiographs 
t), 169 
Diagnosis of disease of (b), 1128 
Medical efficacy of CT of abdomen and, 15 
Neural tumors (a), 184 
Protean manifestations of mycotic aneurysms, 1019 
Radiographic aspects of total parenteral nutrition during in- 
fancy (a), 562 
Thromboembolism, see embolism; thrombosis 
Thrombosis, see also embolism 
Evaluation of suspected deep venous, in arteriosclerotic 
patient (c), 531 
131]. labeled fibrinogen in deep vein, 451 
Thyroid, ultrasound 
"Silent regions" in thyroid scintiscan (a), 944 
Tibia 
Proximal tibiofibular joint: anatomic-pathologic-radiographic 
correlation, 133 
Radiographic evaluation of plateau fractures (a), 1123 
Tomography, see also specific organ, region 
Atlas of Polytome pneumography: with particular reference to 
midline ventricles of brain (b), 764 
Computed and conventional whole lung tomography in detecting 
pulmonary nodules, 51 
Postoperative bony stenosis of lumbar spinal canal, 1059 
Traction device for Polytome table (t), 732 
Whole lung and CT for detecting pulmonary nodules, 981 
Tongue 
Current results of E.0.R.T.C. trial comparing low dose rate 
and classical fractionated treatments of base of tongue 
epitheliomas (a), 1109 
Trachea 
Collapse following esophageal atresia repair (a), 189 
Pedunculated endotracheal metastasis (c), 713 
Right paratracheal stripe in children (a), 759 
Transposition of great vessels, see heart, congenital abnor- 
malities 
Treatment planning, see therapeutic radiology 
Tricuspid valve, see also heart 
Detection of regurgitation with echocardiography and peripheral 
vein injections (a), 186 
Truog, Clarence Peter 1901-1978 (0), 756 
Trophoblastic disease, see specific organ, part 
Truncus arteriosus, see heart, congenital abnormalities 
Tuberculosis, see also specific organ 
Duodenal (c), 329 


U 


Ulcers, see specific organ 
Ultrasound, see also specific organ, region 
Adrenal (a), 760 
Atlas of gray scale (b), 947 
Clinical diagnosis (b), 193 
Duodenal atresia in utero (c), 701 
Ectopic pregnancy: accuracy of diagnosis, 153 
Effect, alone and in combination with X-rays on chromosomes 
in vivo (a), 762 
Extremity soft tissue lesions with arthrographic correlation 
(a), 944 
Eye and orbit (b), 565 
Gallstones: in vitro comparison of physical, radiographic, and, 
' characteristics, 223 
Gray scale features of hematomas, 977 
Gray scale of scrotum (a), 562 
Inflammatory cysts of pelvic peritoneum, 633 
Liver, primary cysts, 235 
Obstetrical diagnosis by radiographic, nuclear, and (b), 765 
Parathyroid (a), 760 
“Phrygian cap" deformity with bistable and gray scale (a), 562 
Prone view for pancreatic tail neoplasms, 231 
Surgical and pathologic correlation of cholecystosonography aud 
cholecystography, 227 
Visualization of cervical cord cystic astrocytoma (c), 907 
Water distention of gut in evaluation of pancreas (t), 348 
Umbilicus 
Pneumoperitoneum in congenital anomalies in umbilical region (a), 
190 
Ureter 
CT of circumcaval (c), 1086 
Diminished radiopacity of contrast material: sign of calculus, 
847 
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Endometriosis, 627 
Gamma camera method for quantification of split renal function in 
children followed for vesicoureteric reflux (a), 1127 
Intraoperative trauma (a), 934 
Transurethral conversion of percutaneous stent to indwelling 
stent (t), 1098 
Urethra 
Posterior valves as cause of neonatal uriniferous perirenal 
pseudocyst (urinoma) (a), 943 
Urinary tract, see also specific urinary organ 
Emmett's clinical urography (b), 763 
Gamma camera method for quantification of split renal function 
in children followed for vesicoureteric reflux (a), 1127 
ae rupture of calyceal diverticulum during urography 
C)s 337 
Transurethral conversion of percutaneous ureteral stent to 
indwelling stent (t), 1098 
Urography following angiocardiography in congenital heart abnor- 
malities (a), 361 
Urography 
Diminished radiopacity of contrast material: sign of ureteral 
calculus, 847 
Drip infusion with meglumine iodamide, 1043 
Emmett's clinical (b), 763 
Uterus, see also pregnancy 
Endometriosis, 627 
Fletcher gamma ray colpostat system (a), 563 
Hysterographic double-outlined cavity: sign of unsuspected 
pregnancy, 305 
Pneumopelvigraphy in childhood, 607 
Stage 1 endometrial carcinoma management (a), 761 
Thallium-201 scintigraphy, radionuclide imaging of uterus (a), 
363 
Uterus, ultrasound 
Anomalies with renal agenesis, 973 
Criteria of ectopic pregnancy, 967 
CT and, in gynecologic pelvic masses, 955 
Diagnosis of pelvic masses by gray scale, 469 
Diagnosis of placenta previa: value of postvoid scan (a), 563 
Dynamic uterus by time-lapse echography (a), 562 
False placenta previa (a), 563 
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Sonolucent «reas in placenta: sonographic and pathologic correla- 
tion, 961 


V 


Vagotomy, see gastrointestinal tract 
Valsalva sinus, see aorta 
Varices, see also vein 
Transhepatic zortal venogaphy and therapeutic coronary veia 
occlusion. 537 
Vascular sling, see pulmonary arteries 
Vein, see also angiography: embolism; arteriovenous ma'forma-ion; 
portal veim thrombosis; specific organ 
Complications in expanded polytetrafluoroethylene arteriovenous 
grafts: angiography, 817 
CT of tumor thrombosis of renal and inferior vena cava, 843 
Evaluation of suspected deep thrombosis in arteriosc eroti- 
patient {ch 531 
Extended in^ i-ations for carboxyangiography (a), 185 
131]-labeled fibrinogen in thrombosis, 451 
Left superior intercostal, 599 
Multiple contrast injections in epidural venography, 485 
Splenic occ usion, 439 
Venae cavae 
CT of tumor thrombosis of renal vein and inferior, 843 
Ultraseund of tumor extension (1), 1117 
Venography, see also angiography; specific vein, organ, reg on 
Complication rate with supine phlebography, 821 
Epidural in diagnosis of lumbar disc herniation (a), 188 
Ventricles, see brain; heart 
Ventricular septal defect, see heart, congenital abnormalities 
Ventriculography, see brain; radiography; heart 
Vertebrae, see spine 
Vesicoureteral! reflux, see ureter 
Volvulus, see soecific organ 


X 


Xenon 
133Xe uptake sy fatty livers (a), 1122 
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Imaging Management gets results: 
Better image quality. Tighter cost containment. 
Improved patient care. 


of each individual department and produce the 
specific results that the profession demands. 


Imaging Management meets today’s needs. 


Imaging Management is DuPont's 
answer to this "challenge to produce results.” It 
is a proven process of selecting, implementing 
and monitoring those radiology programs that 

. Will achieve specific departmental goals rapidly 


upplier involvement with hospital radiology 
departments probably doesn't sound 
like a terribly novel idea today, but before 
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1970 it was. That was when DuPont initiated an 


in-depth Quality Control Program for hospitals. 
DuPont led the way then, and today DuPont still 
sets the pace in quality assurance. 

Over the years, DuPont’s involvement 
with its customers has grown beyond the 
original Quality Control Program. This involve- 
ment now includes a range of training and 
consultation services in all areas of radiology 
management. For the most part, these newer 
programs have been aimed at improving cost 
containment and patient care, which have joined 
image quality as key department goals. 

Today, DuPont can offer the hospital 
radiology department a selection of imaging ser- 
vices unmatched in depth and variety. The 
challenge now is to apply these programs and 
services so that they meet the unique needs 
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and effectively. 

Imaging Management follows an orderly 
procedure of needs analysis, objective setting 
and program selection, to produce an action 
plan that is unique for each radiology site. It pro- 
vides guidelines and assistance during imple- 
mentation of the plan and concludes with a 
quantitative measurement of program results. 
The entire process is conducted as a "team 
effort" between the radiology department and 
DuPont, using the best resources of both. 


The whole point: To put you in control. 


The Imaging Management Concept rec- 
ognizes the interrelationship of people, products 
and services in effective radiology administration. 
It acknowledges the importance of managing 
these three variables to achieve specific depart- 







mental goals. The whole point is to put you in 
control of your image quality, costs and patient 
care, and that’s exactly what happens. 

Imaging Management not only promises 
better quality and lower costs; it can also result 
in a more efficient staff, a more efficient depart- 
ment layout and more efficient administrative 
procedures. 

For the patient, it can mean faster exams, 
less waiting time and lower X-ray dosage. 


The results speak. 


Imaging Management principles and 
techniques have produced results like these at 
hospitals across the country. 

Boston City Hospital saved $7,500 in film 
costs by reducing repeats 18% and minimizing 
film spoilage. Radiograph quality and department 
efficiency improved, too. 

St. Luke's Hospital Center in New York 
City reduced their repeat rate from 10% to 4% 
and realized a noticeable improvement in 
department efficiency. 

Temple University Hospital in Philadel- 
phia saved over $4,000 a month with improved 
-` inventory control and fewer repeats. 


Baptist Hospital in Miami cut radiation 
dosace in half in 90% of their general procedure 
exams. 

Our customers can tell you about dozens 
of sim ilar successes. 


It starts with the use of quality Imaging Product: 


The key to effective Imaging Manage- 
ment is quality: Quality of objectives, quality of 
programs, quality of results. Equally important 
is quality of products. 

DuPont has the widest choice of quality 
film / screen combinations available for any 
diagnostic procedure. 

Among our more recent innovations: 

A new line of Medical Recording Films for 
computed tomography, ultrasound and nuclear 
medicine; three new film / screen / cassette 

comb nations especially developed for imaging 
extremities; a new high-capacity processor and 
chemical mixer. 

And, of course, there's the original 
DuPont Daylight Film Handling 
System, which makes it 
possible to do all film 






handling, even the processing, in room light. 
This important development allows you to use 
satellite units, including computed tomography, 
ultrasound and nuclear medicine, that are not 
tied to the darkroom. Technologists can virtually 
take the X-ray department to the patient, 
thereby improving patient care. 

These and many other quality consum- 
able and equipment products form the founda- 
tion for our long-term involvement with 
hospitals. 


People and services wrap it up. 


DuPont Technical Representatives are 
trained to be responsive to radiology departments’ 
needs, to search out ways to help control costs, 
improve image quality and patient care. To meet 
these needs, they call on the finest and most 
complete resource package in the industry... 
DuPont's series of Imaging Services, including 
Quality Control, Computerized Cost Analysis, 
Training in Budget Administration and Manage- 
ment Principles, Layout Assistance, Resident 
and Student Education, and a full range of 
technical programs. Working with your radiology 
team, our Technical Representatives can help 
develop managerial and technical skills to new 
levels of proficiency. 
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DuPont’s new Seminar on Imaging Manage- 
ment offers in-depth training. 


Radiology department administrators 
and their assistants, chief technologists, QC 
coordinators and other hospital personnel are in- 
vited to participate in DuPont’s new seminar on 
Imaging Management, to be held at key locations 
around the country in the months ahead. The 
seminar will be conducted in half-day segments 
or as a week-long training program; you can 
choose the format that best fits your schedule. 


For full information, get to know your DuPont 
Technical Representative. 


Your DuPont ‘“‘TR” is the direct link to 
Imaging Management. Let him help you develop 
and implement a management system that will 
meet the unique needs of your department to 
control image quality and costs and improve 
patient care. 

Ask him about the Imaging Management 
Seminar, too. He has more valuable information 
to offer and a prospectus folder on the training 
program. Or write DuPont Company, Room 
36673, Wilmington, DE 19898. 


Imaging Management. 
It puts you in control of image quality, 


costs and patient care. 

















Liquid 
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Super AL 


A Total System 


For double - contrast 
examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 














First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 





The second concern is with the 
proper apparatus. The E-Z-EM 
system is unique in that 1/2" lumen ! O 
tubing attached to the enema bag is jet an eee DOE eran 
utilized — for freer, more uniform flow. Film cour2sy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N.Y 
Miller Air Retention Tip, with or without 

optional cuff completes the system. 


A total system for ease of administration — &. 2». Ens 7 Portland Ave. 
and consistently reliable radiological results. Westbury New York 11590 
For additional literature, write: | | (51 6) 333-8230 
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The custom application 
OPTI-150 CT X-ray tube 
permits continuous 
patient scanning at a rate 
of up to 125 scans/hour. 


A 


Wide gantry aperture 
and scan field (both 

54 cm. in diameter) 
facilitate patient handling 
and positioning. 


Exclusive dual-section, 
flat-top table system with 
motorized patient 
conveyor. 
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The only CT scanners with | 
instantaneous image reconstruction 


ORE | seconds while the SIRETOM Siemens world-wide reputation 


= 
= 


ach am n T le scan time options are 60, 12C for product support and service 
and 180 seconds. is unsurpassed. In the United 
| States alone, Siemens has a 
The EVALUSKOP, an inde- technical staff of over 500 
pendent evaluation console, trained professionals ready to 
extends the capability for CT serve you—should the need 
image manipulation and analysis. arise. 
Programmable and available a? 
the push of a button are wincow For further information 
variation, multiple region of Please contact your local 
S interest selection, distance arc Siemens Representative or 
BERI angle measurement, histogra v, Siemens Corporation, Medical 
rou ste ntaneous image reconstruc- magnification, saggital/coronal Systems Division, 186 Wood 
.. tion makes the SOMATOM reconstruction, multiple tomo Avenue South, Iselin, New 
—. (whole body scanner) and the gram displays, tomogram add- Jersey (201) 494-1000. 
ae RETOM (head/neck scanner) tion and subtraction, and filte: In Canada: Siemens Canada 
.. the most sophisticated computed manipulation. Limited, P.O. Box 7300, Pointe 
tomographic systems available : ni Claire 730-P.Q. 
— today. Upon completion Siemens full line of computec 
Ww— of each scan, the tomographic equipment is 
—_, image is immedi- designed to fulfill the exacting 
ately available for requirements of CT application. 
clinical evaluation. Behind each system definition— 
The SOMATOM X-ray tubes, tables, 
offers selectable generators, radiation 
scan times of four and eight measurement, and 


signal processing—is 
more than 100 years 
of engineering 
excellence. 





Concepts... — 
enaineered to radioloaic excellence 


A Public Service of this magazine & The Advertising Council Ad 
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Red Cross needs individual volun- 
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help- 
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the lecal combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 





Your Business 
can be one,too. 


30,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And thats just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com- 
pany can become a volunteer. 


Red Cross. The Good Neighbor. 
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“Demonstration of radiographic 


Introducing 


Advanced learning seminars on radiographic imaging. 


A unique Resource Center. 

Now, Radiology Departments 
throughout the country will have 
regional facilities to provide the 
most up-to-date information avail- 
able on radiographic imaging: The 
Image Center. An educational 
resource where ideas can be ex- 
changed. A resource that offers the 
opportunity to discuss new sys- 
tems and techniques with recog- 
nized experts. A resource that 
provides continuing education 
credits in selected subject areas. 
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Located throughout the country. 
These state-of-the-art centers, 
located in major cities in the U.S. 
including Los Angeles, Atlanta, 
san Francisco, Chicago, Dallas and 
metropolitan New York, contain 
classrooms, conference rooms and 
fully equipped radiographic rooms. 
Designed specifically for study and 
practice of new radiographic tech- 
niques, The Image Center provides 
hands-on experience with the latest 


equipment and imaging technology. 


For the Radiologist. 

The Image Center is a forum for 
bringing physicians together to ex- 
change the latest ideas, procedures 
and information. Speakers who are 
experts in their field will conduct 
seminars on relevant topics in medi- 
cal imaging. Business, government 
and legal aspects of radiology will 
be discussed . . . topics not readily 
available from other sources. 





AGFA-GEVAERT REX INC. 


A subsidiary of Agfa-Gevaert Group, the second largest film maker in the world. White Plains, N.Y. Tel. 914 582-5650 


For the Radiologic Technologist. 
The Image Center is an educational 
resource for teaching and keeping 
technologists up-to-date on current 
techniques and trends in medical 
radiography. It is a technical, in- 
service, educational program with 
emphasis on key factors affecting 
diagnostic quality of the finished 
radiographs. Laboratory sessions 
will provide the opportunity to use 
a variety of imaging and processing 
systems and to discuss related 
technical problems. 


For the Resident. 

Whether it's sensitometry, corven- 
tional radiography, CRT imacing 
or ultra-sound, The Image Certer 
offers a broad range of educat enal 
seminars. Latest advances in edio- 
graphic imaging will be coverec 
and many seminars qualify for Son- 
tinuing Education credits. 


For the Department Administrzetor. 
special seminars on cost effectve- 
ness, business and financial nan- 
agement workshops are al! avilable 
at The Image Center. 


For the Physicist. 

Physicists will receive information 
directly related to basic aspects of 
X-ray film and chemistry. Tech- 
nical seminars will cover relevant 
H & D subjects and new products 
under development. 


Contact your Agfa-Gevaert Rex 
representative for more informa- 
tion about scheduled seminars 
and programs being offered at The 
Image Center servicing your area. 





dedicated to progress. . . 


Ihe National Conference on Breast Cancer 
18th Annual Conference on 
Detection and Treatment 


Atlanta, Georgia 
March 5-8, 19/9 


Ihe Americar 
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PUBLISHER 





THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (6th Ed., 2nd Ptg.) by Joseph Selman, Tyler Junior 
College, Tyler, Texas. This is the text against which all other 
tomes of similar intent are measured. Now in its Sixth Edition, 
this classic introduction to x-ray and radium physics has again 
been revised, rewritten, updated and enlarged to accommodate 
a constantly changing field. The basic format — proven effec- 
tive in many classrooms over many years — has been retained. 
Selected for new or amplified discussions in this edition are 
such items as focal spot evaluation, modulation transfer func- 
tion, new types of intensifying screens, the basic phenomena of 
phosphorous luminescence, direct magnification in small 
vessel angiography, high kilovoltage radiography, and radia- 
uon protection. 78, 616 pp., 296 il., 29 tables, $18.75 


THE CERVICAL SYNDROME (4th Ed.) by Ruth Jackson, 
Southwestern Medical School of The Univ. of Texas, Dallas. 
Foreword by A. Steindler. The new edition of this definitive 
treatise continues to stress the basics: fundamental anatomv, a 
careful patient history, meticulous examination, and adequate 
radiography. The anatomy of the cervical spine is presented 
more clearly and in greater détail than ever; the etiology of re- 
sponsible factors has been further amplified; symptomatology 
and clinical findings receive expanded and updated coverage. 
The section on radiographic examination has been enlarged, 
with material on cineradiography, panoramic tomography, 
angiography, myelography and discography. The section on 
treatment stresses more fully the importance of prevention and 
updates its reportage of proven therapeutic techniques. '78, 416 
pp., 459 il. (7 in color), $22.50 





301-327 East Lawrence Avenue 


TEXTBOOK OF DENTAL RADIOGRAPHY (Rev. 2nd Ptg.) 
by Olaf E. Langland, Louisiana State Univ., New Orleans, and 
Francis H. Sippy, Univ. of Iowa, Iowa City. The science and 
art of producing dental radiographs of high diagnostic quality 
is explored in this handsomely illustrated text. X-ray produc- 
tion, requisites of a diagnostic radiograph, radiobiology and 
radiation hygiene, intra-oral and extra-oral projection tech- 
niques, processing procedures, panoramic radiography, and 
legal aspects of dental radiography are among the topics dis- 
cussed. A complete glossary of terms and several appendices on 
radiographic supplies and equipment also are included. 
". .. this book is the best [this reviewer has] seen in the field of 
dental radiography.” — Oral Health. '78, 400 pp. (6 3/4 x 9 
3/4), 303 il; $21.75 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF 
THE SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Memorial 
Hospital, Syracuse, New York. ' The work is beautifully illus- 
trated with excellent roentgenograms and photographs. The 
volume is a tribute to a devoted investigator's experience with 
the spine, accumulated over 30-odd years. His attempt to coor- 
dinate the roentgenographic image with the actual anatomical 
condition of the structure is successfully achieved." Thus said 
the Journal of the American Medical Association in its review 
of this book. The broad scope of study in the text is revealed in 
the contents which include development of the spine, vertebral 
arteries, posterior spinal articulations with innervation studies, 
spinal curvatures, infective spondylitis, tumors and tumorous 
conditions. '76, 560 pp. (6 3/4 x 9 3/4), 644 1L, $22.75 


Orders with remittance sent, on approval, postpaid eamm RR. 
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In just one second we ll show you 
something in CT imaging 
no one else can. 


| 
| 





1 ur hiyh-yu lity CT wouy sc ns, 


1 Second/1.5 RAD Scan 
\ ualiz iON or t e pancreas and surr ( 


The advantages of speed in body scanning are evident in the absence 
of artifacts due to physiological motion. Note the well-defined loops eri 
wel in the above scan. Other structures seen are jallbladder Synerview/' s fast scanning ti i 


left and right kidneys and renal arteries 








faster is better. 


To achieve high-quality body 
scans, faster is better. Synerview 
Is the fastest scanning CT system 
presently available. It can 
routinely perform high-quality 
scans, as fast as 1 second. 

Because of the natural involun- 
tary motions that occur within the 
human body, fast-scanning capa- 
bilities are necessary for clear 
Images in body scans. The faster 
your CT scanning capabilities, the 
more you can minimize motion 
artifacts caused by peristaltic, 
muscular, respiratory, and cardio- 
vascular actions. 

And for CT diagnosis to be effec- 
uve for uncooperative, uncon- 
SCIOUS, pediatric or geriatric patients, 
you need l-second scanning. 

Ready to advance the state- 
of-the-art for CT. An investment 
in Synerview is the best way to 
obtain a high-quality CT scanner 
and minimize the obsolescence 
factor. Other manufacturers have 
reached tne limit of their CT capa- 
bilities with the technology em- 
ployed in their present systems. 
But Synerview, based on the proven 
Stationary Detector principle, has 
the potential to advance state-of- 
the-art for CT. Synerview is ready 
to expand its capabilities when 
new technology becomes available. 

Because only components of 
proven dependability were incor- 
porated in the Synerview design, 
we dont have to offer you a 
Special warranty" 

Synerview performance fea- 
tures. Synerview has features that 
help make CT operation fast and 
convenient. Our unique patient 
transport is one example. It lets 
you prepare a patient for scanning 
almost anywhere in the hospital. 
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And to maximize your Catient 
throughput, Synerview combines 
fast patient-data entry and scan- 
ning selection protocol with proc- 
essing as fast as 25 seccnc:. 
Superb software capabilities 
bring added dimensions to your 
CT operations. Synervievv can dis- 
play sagittal and coronel recon- 
structions in less than 5 seconds. 
Our bone correction sotware is 
establishing new diagnostic stand- 
ards. In addition, Synerviewss 
optional therapy treatment plan- 
ning feature can be supplied either 
for economical shared use, or for 
more versatile indepencent use. 
And a field size of 48 cm means 
synerview can perform body scans 
with even your larger patients. 


CT svstem. Svnerview. 


rest resolution of Synerview 
liferences. In the above head scar 
> ilcified choroid plexus and pineal akan 








allows excellert delineation of subtle 
taken through the lateral horns 
1, note the white 


Head to head, 
there's no one better. 
We have the latest 
technology and the 
images to prove it. 

A large portion of any CT case- 
load involves head scans. It's of 
particular significance tc know 
that Synerview brings you high- 
quality head scans in addition to 
high-quality body scans. It's also 
important«that you can position 
your patients head easily with 
synerview. You can get the right 
scan — the first time. And, for 
accurate lownes5 projections, 
Synerviews ultra-stable gantry 
can tilt = 20 degrees. 
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Developing a fine 
image. 

The Synerview installations pic- 
tured are currently in operation 
and producing optimum diagnostic 
results. Our various CT systems 
include the Synerview 120, which 
utilizes Translate/Rotate geometry, 
and the Synerview 300 and 600, 
both of which employ the Sta- 
tionary Detector method. 


We have the 


erience and the resources 


to help you acquire the right CT system 


for your needs. 


Certificate of Need Assistance. 
Picker CT representatives work 
with you to help you acquire your 
Synerview. From acquisition to 
installation, we can help. And that 
includes Certificate of Need coun- 
seling and room-layout planning. 

Financial Assistance. Through 
our parent CIT Financial Corpora- 
tion, we can arrange your financ- 
ing. Our financial arrangements 
can be as flexible as your finan- 
cial needs. If and when they change, 
Our arrangements can too. 

Training and Installation. We 
train you on the same Synerview 
you purchase. So, before operation 
begins, you are familiar with all 
the features of the CT system you'll 
use every day. And installation is 
usually accomplished in seven to 
ten days in a prepared room. When 
you're ready to start full CT oper- 
ations, So is Synerview. 

Service. Your local Picker repre- 
sentatives service engineers 
undergo rigorous training. Upon 
completion of this training, each 
Synerview service engineer is as- 
signed to a system and follows it 
through the final tests at the factory. 
The Synerview is then escorted 
to its installation site, where the 


installation checkout and perform- 


ance certification are performed 
before turnover to you. The service 
engineer is then assigned to the 
area to provide swift, professional 
service. In addition, there is 
always a team of specialists, based 
at Picker, to further support your 
Synerview. 

Over 62 years of diagnostic 
imaging. When you think about 
computed tomography, it makes 
sense to think about Picker. Picker’s 
dedication to the total field of diag- 
nostic imaging emerged from a 
strong X-ray background. That 
experience and knowledge helped 
us develop the worlds first 1-second 
CT scanner. Synerview. 


For a free portfolio of Synerview 
head and body scans, contact 
your local Picker representative, 
or call collect 216/461-9100, 

CT Marketing, extension 332. 
Picker Corporation, 595 Miner 
Road, Cleveland, OH 44143. 


Princess Margaret Hospital, 
Toronto, Canada 


Akron City Hospital, Akron, OH 


PIGKER 


ONE OF THE CIT COMPANIES 





FISCHER RAY 


introduces... 
TTC/T Linear 
Tomographic System 


FLIcaum: bar is conveniently "parked" when not in us 
be removed to convert from tome 


All tomographic controls are located on the tubestand switchbox. Attractive W/i:Rout removing fulcrum bar, the tubehead can be shifteastransversely t 
panel features “Light Touch” controls. permit radiography of extrenities at table's edge 


@ Precision tomography in seconds 
e Exceptional versatility for all radiographic functions 
e Available with any Fischer single- or three-p1ase generator 


The Fischer TTC/T System is a state-of-the-art linear 
tomographic system which will routinely provide sharp 
tomograms with millimeter accuracy. Tomographic 
controls are located in the tubehead switchbox, pro- A 
viding exceptionally rapid positioning and selection FISCHER XER 
of variables. Beyond its tomographic capabilities, A 
moreover, the versatile TTC/T System can be utilized An aata hidhod manalah 
for many other types of radiographic examinations of radiographic equipment, serving 
without removing the tomographic attachments, greatly the medical profession since 1910. 
extending its usefulness in a busy department. 

Write or call for detailed information or the name of 
your local Fischer X-Ray Representative. 








wany people 
know who have 
cured of cancer? 


Almost everybody knows someone who has died 
*. But the fact is about two million living 

ans have been cured. Not only cured but leading 
ormal lives. Another fact is millions more could E 
By getting to the doctor in time. 

By availing themselves of the most effective 
thods of treatment today. 

By advances made through cancer research. 
Research made possible with the help of the American 
Cancer Society. ^m | 

However, there's 
much more to be done. 
To help save more people, the 
American Cancer Society 
needs more money. So, please, 
give. We want to wipe out 
cancer in your lifetime. 











| American Cancer Society 


& 





Flip Wilson, 


diy tie pilitlcabqibilicen vie National Crusade Chairman 


Philips Angiography Systems. 


TOTAL BODY COVERAGE 
WITH THE BROADEST RANGE 
OF EQUIPMENT 


. . . from the only company offering ell the choices vou need! 
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The parallelogram construction of the Poly 
Diagnost C permits the patient to remain sta- 
tionary, leaving the physician more relaxed 
and able to concentrate fully on the proce- 
dure. Insuring maximum safety for both pa- 
tient and operator, the Poly C provides both 
routine and cranio-caudal views that insure 
clear, unobstructed views of overlapping 
vessels. Stenoses which might have been 
obscured can be detected with a high degree 
of efficiency and operational ease. 

Designed for both the brachial and femoral 
techniques of cardiac angiography, the Poly 
C is also successfully used in abdominal and 





\ 





























Designed specifical y for cerebral angiog- 
raphy at 2:1 magnification, the Poly Diagnost 


N easily provides views of the patient previ- 
ously difficult (or imposs.ble) to achieve. The 
parallelogram construction allows full rotation 
around the long axis of the body and the 
maximum desirable head-to-foot angulation. 
The unique construction insures all motions y 
are isocentric and ail results are distortion 
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figuration with a quickly interchangeable 
image intensifier and a rapid film changer. 
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Philips Angiography Systems. 


Poly Diagnost N 


The first in Philips’ family of 
dedicated cerebral angiog- 
raphy systems with paral- 
lelogram construction. For 
optimum results with isocen- 
tric patient positioning for all 
projections. 




















Poly Diagnost UPI 


Philips’ new universal angiog- 
raphy system for the most 

Y '/ flexible filming of cerebral, 
See | thoracic, abdominal and 
peripheral angiography, with 


A 
j s full provision for occasional 
the, oh M soil 
cardiovascular examinations. 












Diagnost C 


xtension of the U-arm 
.ciple first developed by 
ips in the Cardio Diagnost, 
Poly C is a dedicated 
diovascular system. 
allelogram construction 
'des routine and cranio- 
al views without moving 
atient, making the Poly C 
“sed for imaging the 
and abdominal areas. 
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A universal system with revolutionary design, 
the Poly Diagnost UPI features a rotat ng 
U-arm that carries the X-ray tube and ar 
image intensifier and rapid film changer 
which are quickly interchangeable. 

A new experience in examination con- 
venience, the Poly UPI is a masterful combi- 
nation of system features: free chaice of 
oblique, cranio-caudal and caudo-crenio 
projections; rapid changeover from f voros- 
copy to film changer work; automatic control 
of object-film distance; motorized ne gh: ad- 
justment of both table and U-arm, which 
provides contact and up to 2:1 geometric en- 
largement; and a unique boating movement 
that keeps the object centered in the beam 
while the object-film distance is automat cally 
controlled in every projection. It's the ideal 
universal system for angiography! 
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A COMPLETE FAMILY OF IMAGE INTENSIFICATION SYSTEMS, 


X-RAY TUBES AND GENERATORS 


FOR PHILIPS ANGIOGRAPHIC EQUIPMENT. 














The 14” Triple-Mode 

Image Intensifier 

Another first from Philips! An 
amazingly lightweight 14” 
image intensifier for highly de- 
tailed surveys with outstand- 
ing results. 


Conventional or 
Fiber Optic Image 
Intensifiers 

Select from a full range of 
fields in conventional image 
intensifiers . . . or Philips’ Ex- 
clusive Fiber Optic Image In- 
tensification System. Fiber 
optics provides 30:1 contrast 
ratio for greater detail, uniform 
image quality over the entire 
screen, optimum image trans- 
fer and compactness for easy 
maneuverability. 
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PHILIPS 


the most reliable family of 
systems and people in the industry. 


Super Rotalix and 

Trinodex X-ray Tubes 
Preferred for exceptional 
image quality and reliable 
performance in sustained op- 
eration, Philips' tubes are 
designed for high loadability 
and superbly efficient heat 
dissipation. 














A Full Range 

of Generators 

From the very affordable 
three-phase, high output 
Classic line, to a full range of 
Modular Generators, to the 
computerized Optimus M200, 
Philips' family of generators 
combines quality, performance 
and price for your every exam- 
ination need. 


For Double Contrast Stomachs,Use 


E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 

| erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


— The higher the density of the barium 
4 suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 

e High density 

e High fluidity 

e Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 


NOTE THE ANTRAL POLYP (ARROW) AND THE LACELIKE AREAE GASTRICAE IN THE BODY OF THE STOMA —H contrast examination of the stomach 
Film. courtesy of Robert E Koehler, M D. Washington University, Dept. of Radiology, St. Louis, Missouri and duodenu m. 





Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: Fcr Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 


nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-ENM r1 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology 1 15: 569-573, June 1975 E Westbu ry, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an | (516) 333-8230 


overview. Radiology 117: 743-744 Dec. 1975 
9/77 


Simple Cyst? 


The wall of a simple cyst is usually demar- 
cated by a very fine margin. 


In the following case, the “thick” periph- 
eral margin indicates that the renal mass is 
not a simple cyst. Its benignity or malignancy 
must be determined. 


Figure 1—The left renal mass (arrows) Figure 2—On nephrotomography, its 
is detected on conventional excretory radiographic characteristics are dem- 
urography, but its detail is not ade- onstrated: 
quately defined. - relative lucency 
* “beak” of adjacent renal paren- 
chyma (A) 
* thick peripheral margin (arrows) 


Figure 3—The thick peripheral margin indicates a 

complex lesion which was further evaluated. On 

computed tomography, the peripheral mass was 

demonstrated and its density (25 CT units) deter- Es 

mined. It was not enhanced by intravenous contrast. Figure 4—Selective arteriography of the lowest of three 
renal arteries revealed no neovascularity. Other selec- 
tive injections confirmed the absence of new vessels. 
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| at the time of renal mass puncture. Cytologic 
examination showed no malignant cells. 


SDA 


Figure 6—Since benignity could not be definitely es- 
tablished, surgery was performed. Pathologic exami- 
nation revealed a ħemorrhagic cyst with no evidence of 
tare UTe [e f Uu Te] 


i Ai 2 Bu 
©Ea@tman Kodak Company, 1978 


Because diagnostic decisions can semetimes depend 
upon the quality of the diagnostic image. Kodak is commit- 
ted to providing you with quality films fer use in all imaging 
modalities—radiography, computed tomography, nuclear 
medicine, ultrasound, and thermography 

For more information on the imaging oroducts which will 
best meet your needs, ask your Kodak Techni- 
cal Sales Representative or your x-ray products 
dealer. Or write: Eastman Kodak Company, 

Dept. 740-B, Rochester, New York 14650. 











John C. Bierwirth 


believes the United States - 


Is a sound. 
investment. 


So do 93% of the other people employed by 
Grumman Corporation. 

That's the percentage of Grumman employ- 
ees who are regular investors in the Payroll 
Savings Plan. 

"People understand Savings Bonds," 
says Mr. Bierwirth. “They really do 
know that they are as safe an invest- 
ment as they can possibly make." 

An employee who saves regularly 
is “not just a better employee but a 
better citizen in his community in 
every way." 

John C. Bierwirth has another 
reason for believing in U.S. Savings 
Bonds, one that may not be as readily 
apparent to the average Savings Bonds 
subscriber. 

“The U. S. Government is the biggest 
borrower in the world . . . and it needs 
to have a steady source of funds. Thus, 
Savings Bonds are important to the 
stability of the e economy because they 
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provide a source of government — — 
funds outside the traditional money 
markets." 

Nevertheless, Mr. Bierwirth feels that 
whether for practical or patriotic reasons, 
"the Plan sells itself." 


To receive a free information 
kit, about the Payroll Savings 
Plan, simply mail the coupon. ,, 4 


*Chairman of the Board and Chief Executive Officer 
Grumman Corporation. 


U.S. Department of the Treasury 
Director of Sales 

U.S. Savings Bonds Division 
Wasaington, D.C. 20226 


Yes, send me your free information e " 
kit bout the Payroll Savings Plan. in America. 


Buy U. S. Savings Bonds 





Name E == Position 





Firm. 





Address 











City - State _Zip 
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Counc A Public Service of This Magazine & The Advertising Council 


PROBLEM: Reflux and Migration of 
Embolic Agents 


SOLUTION: MEDI-TECH Occlusion 
Balloon Catheters 


REF: Greenfield, A.J.; Transcatheter Embolization: Complications and Prevention With Balloon Catheters. PROGRAM OF THE AMERICAN 
ROENTGEN RAY SOCIETY: Seventy-eighth Annual Meeting, September 25-30, 1977, Boston, Mass. 





Arteriogram performed with Medi-Tech Occlusion Balloon 
balloon inflated prior to em- Catheter OB/7/2/65 (also used 
bolization in X-Ray at left) 


When carrying out therapeutic embolization, the risk that embolic agents will be carried to non-intended 
locations should be considered. 
REF: Woodside, J.; Schwarz, H.; Bergreen, P.: Peripheral Embolization Compricating Bilateral Renal Infarction With Getfoam. American 
Journal of Roentgenology: Vol. 126: 1033-1034, 1976. 


Gang, D.L.; Dole, K.R.; Adelman, L.S.: Spinal Cord Infarction Fol owirg Therapeutic Renal Artery Embolization. JAMA: VOL. 
237, No. 26, June, 1977. 


Bradley, E.L.; Goldman, M.L.: Gastric Infarction After Therapeutic Embolization. SURGERY: Vol. 79, No. 4, April, 1976. 


With the development of the MEDI-TECH Occlusion Balloon Catheters this risk has been significantly 
reduced. 


MEDI-TECH offers the only balloon catheter available today with a polyethylene catheter body. us, 
Unlike polyvinyl chloride (PVC) which softens at body temperature, polyethylene retains its torque 

and holds pre-set curves. This enables selective placemen: of the balloon either with or ageinst the 
blood flow. 


The smooth tip profile and large I.D. (.038" in the 7F) allow percutaneous introduction by Seldinger 
Technique over a .035” guide wire. 


(For more information fill out the coupon below and mail, or call Toll Free 800-225-3233). 
In Massachusetts 617-923-172). 


Div. of Cooper Scientific Corporation 
372 Main Street * Watertown, Massachusetts 02172 


Catalog Tip LD. Usable 
Number (.000") | Length (cm) 


z due uml uam "dx Guib euis" ub. Um) dile ^em ue hé . clue Lc Hle — e diii 
CATHETERS AVAILABLE a en MEDI-TECH ] 


O 'd like more information sent 
[C] ‘d likea representative to call 


Name—— (et. 
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Remote but not removed. 


With our new Galaxy " II Remote system, you can perform high-quality R&F 
examinations with the time-saving accuracy and ease of remote control. And yet, you 
can change easily to tableside operation when being close to your patient is important. 
A turn of a key fulfills your choice — either remote or classic operating modes. 

Remote operation offers maximum patient throughput with minimum operator 
fatigue in a minimum radiation environment...while you maintain control over every 
examination. 

Understandably certain examinations such as myelography or those involving the 
uncooperative patient require close patient contact and suggest tableside operation. 
Then again, for routine GI work with cooperative patients, why not relax at your 
remote console? The choice is yours for remote or classical operation. 

The Flushmount " imaging concept maximizes spotfilm results with improved 

Mem patient geometry. And our "mini-cassetteless" 
Dm Multispot 100 camera eliminates the need to 
change spotfilm cassettes during the exami- 
nation. Also, for those who prefer a spotfilmer, 
a programmed Multiview filmer is available. 











min II Remote. 


For installation versatility, Pickers Gc axy Il 
Remote console may be desk or pedestal mounted in 
the control booth. The compact design requires 
minimal space and features simple operator controls. 
These are human engineered for quick orientation. 

Maximum diagnostic information is 2 achieved 
with our high-pertormance, dual-mode televised 
imaging system. For permanently recorded images, 
automatic exposure control provides consistent film 
density...exposure after exposure. 

Four-way power top coverage for full patient 
positioning is provided. The Galaxy II-90 Table is 
capable of all necessary motions for tableside or 
remote R&F procedures. The Universal Bucky Il 
features sinusoidal grid drive to give line-free vH SERA Sh 
films with X-ray exposures as short as 2 2 D Bee m 
milliseconds. EM 5 — x 

And like all Picker equipment, this 
system is backed bv our worldwide service 
organization which has a reputation for 
top performance. 

Galaxy II Remote works hard 
to make your work easy. For 
more information contact your 
local Picker representative, or 
write Picker Corporation 
or Picker International, 

595 Miner Road, Cleveland, 
OH 44145. 


PICKER 


ONE OF THE CIT COMPANIES 
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Hanley Space Saver X-Ray and Medical Record Cabinets are installed in most 
hospitals in America. 


Top quality and low price is the reason. It's #1. Regular 5 compartment with 
doors or open 19'/; x 32 x 83. Deluxe Oversize 5 High 23 ?4 x 32 x 88. FO B. 
Factory. In X-Ray rooms it’s the oversize. Extra depth means easier filing. 


AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS. 


HANLEY MEDICAL EQUIPMENT CO. 
9614 South Grand X-Ray Division St. Louis, Mo. 63111 
Phone 314-351-3359 


In reply to advertisers 
please mention that you saw 
their advertisement in 


THE 
AMERICAN JOURNAL OF 


ROENTGENOLOGY 


published monthly for 
The American 
Roentgen Ray Society 
by 


CHARLES C THOMAS e PUBLISHER 
Springfield, Illinois 62717 











SrANFORD 


7 a eS re Mommy 
X-RAY STEREOSCOPE 
CONSULTATION IN 3-D 


Pá r Eu. 


International usage 
for over 30 years 


See Your X-Ray Dealer 
Manufactured in U.S.A. 


SCHNEEMAN ELECTRONICS, Inc. 
Grants Pass, Oregon, 97526 














OSHA —the Occupational 
oafety and Health Act of 
1970— benefits everybody. 
Employers and employees 
alike. 

Today, Red Cross is 
helping employers all over 
the country to meet OSHA 
standards, by training em- 
ployees in first aid and haz- 
ard recognition practices. 
Theresultis that, every- 
where, factories and other 
places of business are safer 
and healthier. Another side 
benefit: employees trained 
in first aid are more valu- 
able employees. 

Next time you wonder 
where ‘all those dollars you 
gave to the Red Cross” are 
going—you might consider 
this: a lotof them are being 
plowed right back into your 
business! For information 
about First Aid Training 
call your local Red Cross 
Chapter. 


Red Cross. 
The Good 
Neighbor. 
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See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 





COMPARE RÁDIDGRAPHS 


lophendylate 


Lumbar myelogram of 27-year-old female 
(anteroposterior view): Note high-density 
shadows and failure of contrast medium 
to adequately fill nerve-root sheaths. 


w 


AMIPAQUE 


(metrizamide) 


Lumbar myelogram of 20-year-old male 
(anteroposterior view): Note graded 
density of shadows and filling of nerve-roo 


sheaths by the low-viscosity, water-soluble 
contrast medium. 
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See last page for important product information 
including warnings, adverse reactions, and 
prescribing and precautionary recommendations. 


CLEARER VISUALIZATION 


Water-soluble, low viscosity 

O Miscible with CSF for more uniform distribution around structures in 
subarachnoid space”? 

[3 Flows into and through narrow subarachnoid spaces, fills slender cavities of 
nerve-root sheaths.'? 

O Usually diffuses around all except total obstructions wth a single injection. 

O Radiographic contrast provides nonobscured view cf fine details. 

Slightly hyperbaric 

O Allows control of contrast distribution during initia! phase of radiologic study, 
if desired? 


SIMPLIFIED MYELOGRAPH Y 


Nonionic...does not dissociate in solution 

Isotonic with CSF at concentrations most frequently usec (170 mgl/ ml). 
Low viscosity 

CJ Allows use of narrow-bore needle (22-gauge). 

O Less chance of CSF leakage...less chance of trauma tə dura. 


Resorbed and excreted mainly via kidneys in 48 hours 

O No need for aspiration or second puncture...lessens potential for neurologic 
damage. 

O No needle left in place during procedure ...facilitates patient manipulation. 


PATIENT TOLERANCE 


g In general, the types of adverse reactions following subarachnoid injection of 
AMIPAQUE are not substantially different from those seen after lumbar 
puncture alone. 

[] The most frequently occurring reactions are headache, nausea, and vomiting. 

O Rarely have reactions been severe or persistent beyond 24 hours. 

[] Although metrizamide is relatively safe and, in comparative studies, less toxic 
than other compounds for these indications, side effsc's ranging from 
headache and nausea to epileptic fits, convulsions, slow wave patterns on 
EEGs, petit mal states, paralysis, and arachnoiditis have occurred with the use 
of such compounds. Neurologic examinations were performed before and at 
intervals after the procedures in 1,495 of 1,850 cases. No clinically significant 
changes were found. 


INDICATIONS: lumbar, thoracic, cervical, and total 


columnar myelography; and for use in computerized tomography of the 
intracranial subarachnoid spaces following spinal subaracanoid injection. 


— AMIPAQUFE 


metrizamice 


More fully 


Subarachnoid con agent 


investigated before introduction than any other 


O 158 published reports O 5 years in clinical research O 2 years in U.S. medical centers 


Description: Metrizamide, 2-[3-Acetamido-2, 4,6-triiodo-5-(N-methylacetamido) benzam- 
ido]-2-deoxy-D-glucopyranose, is a compound derived from metrizoic acid and glucosamine. 
Itis a nonionic water-soluble contrast medium with a molecular weight of 789 (iodine content: 
48.25%). The chemical structure is as follows: 
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AMIPAQUE (metrizamide) is provided as a sterile, white lyophilized powder. Each 3.75 
g/20 ml vial contains 3.75 g metrizamide (1.81 g organically-bound iodine) and 1.2 mg 
edetate calcium disodium. Each 6.75 g/50 ml vial contains 6.75 g metrizamide (3.26 g 
organically-bound iodine) and 2.16 mg edetate calcium disodium 

Each 20 ml vialof sterile aqueous diluentcontains 0.05 mg/ml sodium bicarbonate in water 
for injection. pH is adjusted with carbon dioxide, USP, if necessary. 

When AMIPAQUE is reconstituted to the lowest recommended concentration (170 mglI/m!) 
it has a specific gravity of 1.184 at 37*C, is hyperbaric to cerebrospinal fluid, is isotonic with 
CSF, and has a pH of approximately 7.4. 

Clinical Pharmacology: AMIPAQUE is absorbed from cerebrospinal fluid into the blood- 
stream. Approximately 60 percent of the administered dose is excreted unchanged through 
the kidneys within 48 hours. 

The initial concentration and volume of the medium, in conjunction with appropriate 
patient manipulaticn, will determine the extent of the diagnostic contrast that can be 
achieved. This can be monitored by fluoroscopy. 

Following spinal subarachnoid injection, conventional radiography will continue to provide 
diagnostic contrast for approximately an hour. At 4 to 5 hours contrast is hazy and none is 
detectable at 24 hours. 

Following subarachnoid placement, irrespective of the position the patient has maintained, 
upward diffusion of AMIPAQUE takes place through the CSF. 

After introduction into the lumbar subarachnoid space, computerized tomography (CT) 
shows CSF contrast enhancement in the thoracic region in about one hour, in the cervical 
region in about 2 hours, and in the basal cisterns in 3 to 4 hours. 

When low doses cf AMIPAQUE (see DOSAGE AND ADMINISTRATION) are introduced into 
the lumbar CSF and moved cephalad under gravity control and examined by CT scanning, 
they will provide immediate CSF contrast in the basal cisterns. Depending on the specific 
technique used, the lateral, third, and fourth ventricles may also be visualized. The contrast in 
this area will markedly diminish at 6 hours and disappear by 24 hours. CSF enhancement will 
be evident at the cortical sulci and interhemispheric fissures at 6 hours. Between 12 and 24 
hours the surfaces of the cerebrum and cerebellum, in contact with the subarachnoid 
spaces, will develop a "blush" effect on the scan which will normally disappear in 36 to 48 
hours. The rate, time, extent of diffusion, and the disappearance or stasis of AMIPAQUE as 
demonstrated with CT scanning, can be used to detect or infer the presence of CNS 
abnormalities. 

Indications and Usage: AMIPAQUE is indicated for lumbar, thoracic, cervical, and total 
columnar myelography and for use in computerized tomography of the intracranial sub- 
arachnoid spaces following spinal subarachnoid injection. 

Contraindications: AMI PAQUE should not be administered to patients with a known hyper- 
sensitivity to metrizamide. 

Warnings: If grossly bloody CSF is encountered, the possible benefits of a myelographic 
procedure should be considered in terms of the risk to the patient. 

Usage in pregnancy. No teratogenic effects attributable to AMIPAQUE have been observed 
in reproduction studies in animals. However, before administration of AMIPAQUE to women 
during pregnancy, the benefit to the patient should be carefully weighed against the possible 
risk to the fetus. 

Until further experience is gained in children younger than 12 years, administration of 
AMIPAQUE in this age group is not recommended. 

Fatal reactions have been associated with the administration-of water-soluble contrast 
media. Although no fatal reactions have been associated with AMIPAQUE, it is of utmost 
importance that a course of action be carefully planned in advance for the immediate 
treatment of serious reactions, and that adequate and appropriate facilities and personnel be 
readily available in case of a severe reaction. 

Precautions: Caution is advised in patients with a history of epilepsy, severe cardiovascular 
disease, chronic alcoholism, multiple sclerosis, or with a history of-bronchial asthma or other 
allergic manifestations. 

Before a contrast medium is injected, the patient should be questioned for a history of 
allergy. Although a history of allergy, including asthma, may imply a greater than usual risk, it 
does not arbitrarily contraindicate the use of the medium. Premedication with antihistamines 
to avoid or minimize possible allergic reactions may be considered. No conclusive relation- 
ship between severe reactions and antigen-antibody reactions or other manifestations of 
allergy has been established. 

Patients who are receiving anticonvulsants should be maintained on this therapy. Should a 
Seizure occur, intrevenous diazepam or sodium phenobarbital is recommended. 

Prophylactic anticonvulsant treatment with barbiturates or diazepam orally for 24 to 48 
hours should be considered in patients with evidence of inadvertent intracranial entry of a 
large or concentrated bolus of the contrast medium since there is an increased risk of 
seizures in such cases. 

Any drugs, such as neuroleptics, including phenothiazine derivatives, which lower the 
seizure threshold should be avoided. These drugs should not be used as premedications. If 
possible, they should be withdrawn at least 48 hours before the examination and not used for 
at least 12 hours postprocedure. 

In patients with severe renal insufficiency or failure, the drug is excreted by the liver into the 

bile at a much slower rate. Patients with hepatorenal insufficiency should not be examined 
unless the possibility of benefit clearly outweighs the additional risk. Reexamination should 
be delayed for five to seven days. 
Adverse Reactions: In general, the adverse reactions following subarachnoid injection of 
AMIPAQUE are not substarftially different from those seen after lumbar puncture alone. The 
most frequently occurring adverse reactions are headache, nausea, and vomiting. These 
reactions occur 3 to 8 hours postinjection, almost all occurring within 24 hours. They are 
usually mild to moderate in degree lasting for a few hours and disappearing within 24 hours. 
Rarely have the headaches been severe or persisted beyond 24 hours. 

Backache, neck stiffness, numbness and paresthesias, leg or sciatic-type pain occurred 
less frequently, often in the form of a transient exacerbation of preexisting symptomatology. 
Temperature elevations and dizziness have also been reported. 

Rarely, muscle spasm or generalized convulsions have occurred 4 to 8 hours following 
injection and in some cases were attributed to a history of epilepsysmedication with neurolep- 
tic drugs, or inadvertent overdose. In all cases, treatment with intravenous diazepam or 
sodium phenobarbital has provided rapid control. 

Transient alterations in vital signs may occur, the significance of which is difficult to assess 
since these parameters may be affected by the procedure or the patient's physical or 
emotional state. 


anxiety, depression, hyperesthesia, visual and speech disturbances, confusion and disorien- 
tation. In addition, malaise, weakness, EEG changes, and meningismus have occurred. 
Cardiovascular: chest pain, tachycardia, bradycardia, and arrhythmia. 
Other: diarrhea. 
Dosage and Administration: The dosage and concentrat on of AMIPAQUE will depend on the 
degree and extent of contrast required in the area(s) under examination and on the equip- 
mentand technique employed. Concentrations which are approximately isotonic (170 to 190 
mgl/ml) are recommended for examination in the lumbar region. For movement of the 
medium to distant target areas, higher concentrations are recommended to compensate for 
dilution of AMIPAQUE with CSF. 

A total dose of 3000 mg of iodine should not be exceeded. 

The recommended usual and maximum doses of AMIPAQUE are summarized in the 
following table: 


DOSAGE TABLE 
Usual 
Conc. of Recommended Max. Dose 
Solution Dose’ Total 
Procedure (mglI/ml) (ml) (mgl) 
Lumbar myelogram 170-190 10-15 2850 
Thoracic myelogram 220 12 2640 
Cervical myelogram (via lumbar injection) 250-300 10 3000 
Cervical myelogram (via lat. cervical inj.) 220 10 2200 
Total columnar myelography 250-280 10 2800 
CT cisternography (via lumbar inj.) 170-190 4-6 1140 
"Refer to RECONSTITUTION TABLE for preparation of Solution 


hc a aa 
PATIENT MANAGEMENT 

PREPROCEDURE: Anesthesia is not necessary. Premedication sedatives or tranquilizers are 
usually not needed. The use of neuroleptic drugs, including phenothiazine derivatives, 
should be avoided and such medication should be discontinued, when possible, 48 hours 
before the procedure (see PRECAUTIONS). Epileptic patients should be maintained on their 
anticonvulsant medication. 

INSTRUCTIONS FOR PREPARATION OF THE SOLUTION: Contents under vacuum. Use only 
if vacuum is presentas evidenced by diluent being drawn into vial when stopper is punctured., 
l. Fill a sterile syringe with the exact volume of diluent as indicated in the following RECON- 
STITUTION TABLE to obtain the desired iodine concentration. Examples: a. For vials con- 
taining 3.75 g AMIPAQUE: To obtain 170 mgl/ml, use 8.9 ml of diluent: to obtain 190 mgl /mi, 
use 7.8 ml of diluent. b. For vials containing 6.75 g AMIPAQUE: To obtain 170 mgl/ml, use 
16.1 ml of diluent; to obtain 190 mgI/ml, use 14.0 ml of diluent. 


RECONSTITUTION TABLE 
a — M ———À—— MÀ 


Conc. of Volume of Diluent to be Added 

Solution : 3.75 g Vial 6.75 g Vial 

(mgl/ml) (ml) (ml) 

—— Máá— à 

170 89 16.1 

180 8.3 150 

190 78 14.0 

220 6.5 117 

250 5.5 100 

260 5.2 94 

270 5.0 ac 

280 4.7 85 

290 4.5 8] 

300 43 78 
ee ee eee 
The volume of the final solution The volume of the final solution 
will equal the volume will equal the volume 


of the diluent + 1.7 ml of the diluent + 3.1 ml 

The volume of the final solution will exceed the amount required to achieve the recommended dosage For 
precise volume for injection refer to DOSAGE TABLE 
———————————————————— 
2. Inject the diluent into the vial, and leave the syringe and needle in place. 

3. Gently swirl the vial (without shaking) until its contents are dissolved (approximately 3 to 10 
minutes). The solution should be clear and colorless to slightly yellow. 

Use immediately after reconstitution (see DOSAGE AND ADMINISTRATION). Discard any 
unused portion. 

As with any lumbar puncture, sterile technique must be employed. The lumbar puncture is 
usually made between L3 and L4, but if pathology is suspected at this level the interspace 
immediately above or below may be selected. A lateral cervical puncture may also be used. 
POSTPROCEDURE: The lumbar puncture needle may be removed immediately following 
injection since it is not necessary to remove AMIPAQUE after injection into subarachnoid 
spaces. 

Management of the patient is similar to that used following simple lumbar puncture. 
Maintaining the patient recumbent in bed with the head raised 15? to 30? for 8 hours may 
reduce the rate of upward dispersion of the medium. The patient may then remain horizontal 
for a further 16 hours at the discretion of the physician. 
How Supplied: Kits, each containing: one-3.75 g/20 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0044-01); or one-6.75 g/50 ml single-dose vial of AMIPAQUE with 1 
vial of diluent (NDC 0024-0046-01). 
Combination packs, each containing: five-3.75 g/20 ml single-dose vials of AMIPAQUE with 5 
vials of diluent (NDC 0024-0044-12); or five-6.75 g/50 ml single-dose vials of AMIPAQUE 
with 5 vials of diluent (NDC 0024-0046-12). 

Protect vials of AMIPAQUE from light. 


References: 1. Grainger RG, Kendall BE, Wylie IG: Lumbar myelography with metriz- 
amide—a new non-ionic contrast medium. Br J Radiol 49:996-1003, 1976. 2. Peeters 
FLM: Myelography with metrizamide. Radiol Clin 46:203-213, 1977. 3. Hindmarsh T 
Myelography with the non-ionic water-soluble contrast medium metrizamide. Acta Ra- 
diol [Diagn] (Stockh) 16:417-435, 1975 


""AMIPAQUE 
metrizamicde 


from the originators of the broad line 
of contrast media 


Other rarely occurring adverse reactions include tne following: 
Allergy or Idiosyncrasy: chills, pruritus, urticaria, nasal congestion, and dyspnea. 
CNS: mild and transitory perceptual aberrations such as hallucinations, depersonalization, 
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CHARLES C THOMAS - 


RADIOGRAPHY OF INFANTS AND CHILDREN 


A Problem Oriented Manual of 
Radiographic and Fluoroscopic Procedures 


Third Edition 


Edited by Donald B. Darling, Tufts Univ. School of Medicine, Boston, Massa- 
chusetts. Foreword by John Caffey. (16 Contributors) The text provides a concise, 
illustrated description of routine and specialized procedures in diagnostic raciology 
and computed tomography in the infant and child age group. 


Completely new material on conventional and computerized tomography, cardiac 
catheterization and angiography, and portable radiography is included in this new 
edition. In addition, the sections on neuroradiologic, peripheral angiographic and 
specialized pediatmic examinations have been extensively rewritten and expanded. 
Discussions of the special design requirements of pediatric radiography rooms and 
of radiation protection for both patients and radiologic personnel have also been 
enlarged and revised. Indeed, the entire text has been updated to authoritatively 
reflect the present state of the pediatric radiographic art. 


A sampling of chapter topics includes: Pediatric Technology Origins and Develop- 
ment, Equipment and Application, General Radiological Procedures in Infants and 
Pre-School Children, General Radiographic Procedures in School-Age Children, 
Neuroradiological Procedures in Infants and Children, and Other Special Proce- 
dures. 


A most important feature continues to be a detailed description of procedures and 
techniques — including projections, positioning and restraints — for each anatom- 
ical area of examination. Appendices include a full set of exposure tables and data 
on equipment, mixtures and supplies. 


As Doctor John Caffey states in the Foreword, “Doctor Darling's book should be 
welcome to all those who are concerned with the problems of satisfactory radiologic 
examinations of younger patients." ’79, 512 pp. (9 x 12), 1055 il., 48 tables, $60.00 


NEURORADIOLOGY OF SELLAR 
AND JUXTASELLAR LESIONS 


By K. Francis Lee, Thomas Jefferson Univ. Hospital, Philadelphia, Pennsylvania, 
and Shu-Ren Lin, Univ. of Rochester School of Medicine and Dentistry, Roch- 
ester, New York. This volume offers the reader precise methods {or the 
neuroradiological evaluation of sellar and juxtasellar lesions. Techniques involving 
plain skull radiography, conventional and computerized tomography, argiog- 
raphy, conventional and computerized tomography, angiography and polvtome 
encephalography are detailed. 


Contents include: 


e Anatomical and Pathological Foundations of Sellar and Juxtasellar Lesions 
such as: sella turcica, clivus, optic canal, superior orbital fissure, and basal 
cisterns 

e Neoplastic Lesions including: pituitary adenomas, craniopharyngiomas, me- 
ningiomas, and gliomas 

e Vascular Lesions detailing: aneurysms, arteriovenous malformations, carotid- 
cavernous fistulas, and elongation of the basilar artery 

e Inflammatory Lesions covering: granulomas, abscesses, parasites, and muco- 
celes of the sphenoid sinus 

e Developmental Lesions explaining: basal encephaloceles, tuberous sclerosis, 
and transventricular coronal connexus 

e Trauma examining: fractures, foreign bodies, extradural hematomas, and post- 
traumatic infections 

e Miscellaneous Juxtasellar Lesions including: ischemic chiasmal syncrome, 
empty-sella syndrome, and lipoid proteinosis 


Neuroradiologists will find this very thorough text to be an invaluable and un- 
failing source of information on sellar and juxtasellar lesions. To be Published 
1979, 512 pp. (6 3/4 x 9 3/4), 581 il., 13 tables, $73.00 


PUBLISHER 


CLINICAL 
STALOGRAPHY 


Gordon B. Manashil 


Monmouth Medical Center 
Long Branch, New Jersey 


This concise atlas of salivary gland pa- 
thology and its roentgen interpretation 
has been designed to simplify the diag- 
nostic approach to salivary gland le- 
sions. Methods of identification, can- 
nulation, roentgen study, and illustrative 
case material are among the topics dis- 
cussed. 


The author reviews and illustrates the 
anatomy of the parotid and submaxillary 
glands; the technique of sialography 
detailing information on necessary sup- 
plies and basic contrast agents available 
for use; and all aspects of the normal 
sialogram emphasizing the fil ing phase, 
post-evacuation phase, duct filling and 
alveolar filling phases. 


The section on tumors provides in-depth 
coverage of malignant lesions, muco- 
epidermoid tumors, malignant mixed 
tumors, adenocarcinomas and squamous 
cell carcinomas. This is followed by dis- 
cussions of nonneoplastic lesions, in- 
cluding chronic and acute inf ammatory 
diseases, and several types of trauma. 


A delineation of possible pitfalls in 
roentgen diagnosis and representative 
case histories complete the book's thor- 
ough review of clinical s-alography. 


Sialography is an easy-to-perform, 
quickly executed, diagnostic stady that is, 
extremely valuable. The mystique of 
needle placement, injection, and interpre- 
tation of this x-ray examination has been 
exaggerated. The study is indicated in 
evaluating recurrent pain or swelling in 
the parotid or submaxillary region, ob- 
scure origin of dryness of the mouth and 
eyes, a mass in the salivarv glamd or adja- 
cent to it, investigation cf calcifications 
seen on plain radiographs. facial palsy of 
obscure origin, and preoperative evalua- 
tion of pathologic processes. 


This elucidative text will be helpful in 
the diagnosis and treatment planning of 
lesions in the salivary glands. It will 
prove valuable to radiologists and all 
other physicians interested im salivary 
gland disease. ’78, 112 pp. (6 3/4 x 9 3/4), 
129 il., 7 tables, $16.75 
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These images demonstrate how ScoutView imaging taken at this level, following an intravenous bolus injection 
simplifies pancreatic localization. An axial slice taken of 25 cc of Renographin 60, clearly demonstrates the 

at the mid to lower L-1 vertebral level is almost invariably splenic vein and superior mesenteric vein, in addition 

at the takeoff of the superior mesenteric artery from the to the superior mesenteric artery on the posterior surface 
abdominal aorta, and the body of the pancreas will be of the pancreas. Note the obliteration of the spleno-renal 
included in the same slice.The scan sequence can then angle due to pancreatitis. Gas is present within the distal 
be monitored both above and below this level to ensure common bile duct secondary to a previous sphincteroplasty 


that the complete pancreas has been studied. Unnecessary on the ampulla of Vater. 
slices resulting from attempts to define the level of the 


pancreas from external landmarks are thus avoided. Clinical documentation of ScoutView's usefulness in 
diagnostic procedures is provided in a new 4-page Medical 

The image at the right was taken at the level indicated Systems Report. It's yours for the asking from your GE 

by the box on the ScoutView image. In this case, the Medical Systems representative, or write ScoutView, 


patient has a horizontally oriented pancreas, and the slice P.O. Box 414 (W-512), Milwaukee, WI 53201. 


New operator's console, one part of 
the ODC package, lets you initiate 
ScoutView imaging, then position a 
cursor on the image to select scan 
locations and plan gantry angulation. 
The new console also allows set up 
and control of axial scans, plus viewing 
of the last slice. When the physician's 
console is not in use, image analysis 
can be controlled at the operator's 
console. 


SDC physician's console (far right), 
standard with CT/T systems, provides 
complete axial, sagittal and coronal 
scan image manipulation and analysis 
capability. With the optional ODC 
package, this console also displays 
ScoutView images, which can be 
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GE’s new Optional Diagnostic Capability 
package (ODC) offers these key features: 


* New operator's console with image viewing, 
manipulation and recording capability 


e Improved, coordinated anatomical reference 
system utilizing new table electronics 


e 1.5 mm contiguous axial slice capability 


e ScoutView" localization imaging — AP/PA, 
lateral and oblique 


e Easily installed on existing CT/T 7800 and 
8800 systems 


ScoutView localization provides important new 
benefits for the CT/T operator. The scanner actually 
generates a radiograph-like image that is used to 
accurately plan first and last slice locations, plus the 
exact gantry angulation needed. Each axial scanning 
procecure is thus tailored precisely to the anatomy 
of the individual patient, since the ScoutView image 
and the axial scans share a coordinated anatomical 
reference system. 
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Youd expect it from GE. 


A ScoutView procedure is performed in just 5 to 10 
seconds, and the image is reconstructed in less than 
40 seconds. Dosage is low, varying from 6 mR to 
600 mR depending on technic and patient size. 


At the operator's console, ScoutView images and 
the las: slice may be viewed without interrupting 
diagnostic activity at the physician's console. And 
wher tne physician's console is not in use, the 
operator can perform virtually all image manipulation 
anc recording functions at the operator's console. 


Scout iew images can also be displayed, manip- 
ulated and analyzed at the physician's console. 
Because of the coordinated reference system, axial 
scans cen be selected for viewing according to their 
locations on the ScoutView image. 


This new package is further evidence of GE's 
Continuum concept: to provide important options 
withou: major systems changes. This cost-saving 
concert has brought you GE's fast-reconstruct 
option, X-2 ultra-high resolution detector, and the 
Independent Diagnostic Console. And now the ODC 
with SccutView imaging. 

That's just what you'd expect from GE. The best 
images and best value...now and in the future. 


General Electric Medical Systems, 
Milweuxse, Toronto, Madrid. 
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Heres what Business 
is doing for America 


through the United Way. 


Through a program of cor- 
porate giving, plus contri- 
butions from employees, 
American business is do- 
ing its share to insure a 
better quality of life for all 
of us, the United Way. 
The United Way makes 
possible the good work of 
local human service agen- 
cies in over 2,300 commun- 
ities around the United 
States. The services these 
agencies provide touch the 


lives of everyone. And have 
a positive impact on us all. 
Often, we take them for 
granted. And that's a mis- 
take. Because without sup- 
port, they would have to 
drastically curtail their ser- 
vices or, very possibly, cease 
tO exist. 

Imagine 1f there were no 
recreational facilities 1n our 
town. No mental health 
services. No youth 
organizations, assistance for 





the aged, child care centers 
or family counseling servi- 
ces. Imagine if there were 
none of the thousand and 
one other services for which 
the United Way lends fi- 
nancial support. It's un- 
thinkable. 

Thanks to your generos- 
ity, the United Way and the 
agencies 1t helps support 
will be here when we need 
them. 


Thanksto you...itworks...for ALL OF US. 


AC 
Ad A Public Service of This Magazine & The Advertising Council 
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temperature stabilizer 





e coverless temperature support e feed back probe which provides 
system for complete accessibility accurate temperature control 

e mobile and versatile and readout display 

e for use in fluroscopy, special e fcil safe instrumentation 


procedures, c.t. and ultrasound 


call direct 716 882-0862 


or write 


gordon consultants, inc. 361 dewitt st. « buffalo, new york 14213 





Introducing the MOBIL XR: 
A revolutionary concept in Xray systems 


Siemens has taken the concept of mobile X-ray sys- 
tems and redesigned it from top to bottom. The result 
is total freedom of positioning, exceptional maneuver- 
ability, and ease of operation seen only in the 


MOBIL XR. 


Only the MOBIL XR simplifies positioning. 


Its innovative flexible extender arm 
provides a height and distance 
capability over and above any other 
mobile X-ray system. Without mov- 
ing the unit from the foot of the 
patient's bed, the operator can 
easily maneuver the X-ray tube 
housing into any position, includ- 
ing lateral. Typically, at a bed height 
of 32 inches, the MOBIL XR will 
allow a 60-inch source-image dis- 
tance. No other mobile unit can 
offer this capability. 


Only the MOBIL XR has complete 


computerized organ programming. 


By simply activating the push- 
button controls, the operator can 
select specific organ programs. 
reprogram the unit for specialized 
application techniques, or switch 
to manual settings. And for func- 
tional security, a digital readout 
displays the Kv, mAs, and battery 
condition of the unit. 








Only the MOBIL XR has a custom-designed 
cassette tunnel. 


It establishes and maintains the proper perpendicular 
relationship between X-ray tube and film cassette to 
provide optimum geometric positioning accuracy. 


Only the MOBIL XR is easy to clean and 
keep aseptic. 
[hats because its design is free of 
corners, ridges, and hidden 
surfaces. Bacteria has no place 
to hide on the smooth fiberglass 
body of the MOBIL XR. 

The Siemens family of mobile 
X-ray units extends beyond the 
MOBIL XR to include the 
KONDIAMOBIL 125 and the 
SIREMOBIL 2U. All are products 
of the quality engineering that 
reflect Siemens standard of excel- 
lence in the field of radiological 
equipment. 

For further information, please 
contact your local Siemens Repre- 

' sentative or Siemens Corporation, 
Medical Systems Division, 
186 Wood Avenue South, Iselin, 
New Jersey (201) 494-1000. In 
Canada: Siemens Canada Limited. 
P.O. Box 7300, Pointe Claire 
7 30-P.Q. 





MOBIL XR 





Mental retardation is not 
a household word. 


And we don’t want it to 
become one. 


Only you can prevent 
mental retardation in your 
family. We'll give you 

the facts. 


Write me s a s at the National Association 


for Retarded Citizens, P O. Box 6109, Arlington, 
Texas 76011 


Tony Orlando 
National Prevention 
Chairman 
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ANATOMICAL EXERCISES IN COMPUTERIZED TOMOG- 
RAPHY BODY SCANNING by Fred C. Shipps, Good Samar- 
itan. Hospetal and Medical Center, Portland, Oregon. Students 
of computerized tomography body scanning will find this book 
most helpful in transferring knowledge of conventional 
anatomy into a cross-section perspective. The author contends 
that the hrghest level of accuracy in identification of anatomical 
structures is achieved by reading or comparing a series of cuts. 
Ihe illustrations have been simplified to include only those 
structures that are of major importance in C.T. body scanning. 
Special attention has been given to the vertical localization of 
these structures. 78, 70 pp. (8 1/2 x 11), 186 :l. (63 in color), 
$22.75, spera! (paper) 


XERORADIOGRAPHY: Breast Calcifications by John N. 
Wolfe, Hetzel Hospital, Detroit, Michigan. Each illustration is 
accompanied by text which includes history, radiographic obser- 
vations and thoughts of the interpreter at the time the x-ray 
report was submitted, presentation of the diagnosis, and discus- 
sion of the case. Topics include calcifications associated with 
malignancies, characteristic tumor calcifications of specific 
forms of malignancies, calcifications associated with benign 
conditions. calcifications within lymph nodes, calcifications of 
the skin and areola, arterial calcifications, pseudocalcifications 
and speamen radiography. 77, 184 pp. (8 1/2 x 11), 284 il., 3 
tables, $26 06 


XERORADIOGRAPHY: Uncalcified Breast Masses by John N. 
Wolfe, Hutzel Hospital, Detroit, Michigan. This book presents 
information and graphic material to assist the radiologist in 
arriving at a reasonable differential diagnosis when confronted 
with uncalkcified breast masses. The order of presentation pro- 
ceeds from the obvious malignancies characterized by a mass 
with a well-developed spiculated margin, through the more 
subtle circumscribed carcinomas such as the medullary or col- 
loid variety, and finally, to the most difficult, those that do not 
present a well-defined mass but merely an area o! increased 
density. 77, 208 pp. (8 1/2 x 11), 307 il., $32.50 


PERCUTANEOUS ANGIOGRAPHY by S. Swamy, Michael 
Reese Medical Center; Lewis Irwin Segal, Louis A. Weiss Me- 
mortal Hospital; and S. Mouli, Foster-McGaw Medical Center; 
all of Chicago. Numerous sketches explain the basic angio- 
graphic techniques and present solutions to common technical 
problems. The first section covers the roles of tae patient, the 
doctor arc the equipment in angiography. The second section 
explores specific angiographic methods and the final portion 
of the text tocuses on patterns. This approach provides a broad « 
logical background which will assist the physician in estab- 
lishing a proper diagnosis. '77, 848 pp. (8 1/2 x 11), 1455 il., 
$80.00 


CORONARY ANGIOGRAPHY (2nd Ptg.) by Harold A. Bal- 
taxe, Cornel! Medical College, New York City; Kurt Amplatz, 
Univ. of Minnesota Medical School, Minneapolis; and David C. 
Levin, Cornell Medical College, New York City. This volume 
describes gross and radiographic anatomy of the coronary artery 
tree and provides a descripuon of the diverse pathologic pro- 
cesses involved. The text is not restricted to atherosclerotic coro- 
nary artery disease but also deals with congenital anomalies. For 
those who are organizing a new laboratory devoted to coronary 
arteriography, there is a section describing equipment and tech- 
niques of catheterization. The chapter on complications gives a 
listing of problems one encounters and their order of frequency, 
and postoperative complications due to new surgical proce- 
dures. 76, 256 pp., 173 il., $26.00 
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Pulmorapid is an advanced approach to chest radiography. 
The system consists of a film exposure cabinet and an inte- 
grated tubestand — both floor mounted. So your ambulatory 
patient always remains standing at the floor level during the 
examination. 

Exposure cabinet and tubestand are electronically 
interlinked to provide automatic centering of x-ray tube to 
film. No mechanical linkage. Patient-to-film distance is only 
20mm (.787") grid and phototimer pick up chamber in- 
cluded. And there's excellent film-to-screen contact via 
pneumatic pressure. Two systems are available depending 
on your choice of film formats— 14 x 17" (35cm x 45cm) or 
16x 16" (40cm x 40cm). And both models have a 12 x 12" 
(30cm x 30cm) image size reduction instantly available for 
pediatrics. 

Pulmorapidis offered with an integrated automatic 
film processor or with a removable film receiving maga- 
zine. With the film processor, you achieve exposed film 
to dry processed film in only 136 seconas. 

The new systems are designed for fast, easy 
technologist operation. Convenient 100 sheet film 
packs load quickly in daylight. Film is advanced 
and keyed automatically by simply inserting the patients 
IBM type ID card. A digital film counter, of course, with warn- 
ing light when film supply reaches five sheets. And there's easy access to intensifying 
screens for routine cleaning. 

Other features include a removable grid — 1 10 line, 10: 1 ratio, 72" focus and a U80 

| three field integrated phototiming pick up 
chamber. 
` Pulmorapid. A clean, fast, cost effective 
system for chest radiography. 
Your CGR representative has all the-details. 
























CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 

Baltimore, Maryland 2° 223 
(301) 233-2300 


CGR CANADA LTEE-LTD. 
500 Boulevard de | Aéroparc 
L achute, Québec, Canada 
(514) 562-8806 


CGR 

13 Square Max Hymans 
75741 Paris, France 
273-8200 ` 
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GUERBET 
BETTER CONTRAST MEDIA THROUGH RESEARCH 


Laboratoire Guerbet, 16/24, rue Jean-Chaptal 
93601 AULNAY-SOUS-BOIS Cedex - FRANCE 
Telex : Guerbet 690682 














Textbook of 


uclear Medicine: 
Basic Science 





(32 Contributors) 


Basic science—a comprehensive treatment of 
nuclear medicine—is presented in this general text- 
book which covers every aspect from basic atomic 
structure and measurement of radioactivity to 
activation analysis and the newest developments 
in computerized tomography and ultrasound. 
This volume reflects the recent technologic ad- 
vances from many contributing fields such as 
physics, chemistry, engineering and energy, while 
retaining all of the important elements which 
form the basic science of nuclear medicine. It is 
an international collaboration which brings to- 
gether contributions from recognized authorities 
throughout the world. 


Representing completely new treatment not 
found in most standard texts are chapters that 
he reader will find especially interesting, includ- 
ing labeled carbon breath analysis, in vitro neu- 
tron activation analysis, ultrasound and compu- 
terized tomography. Also included are extensive 
sections on radiochemistry, radionuclide produc- 
B.n and instrumentation. Initially discussing the 
physical basis of matter and energy, radioactivity, 
decay processes, and interaction of radiation with 
matter, the text provides excellent coverage of 
radiation detector systems, radioactivity and sta- 
tistical counting, compartmental analysis, biolog- 
ic effects of radiation, radiation dosimetry and 
safety, production of radionuclides, radionuclide 
generator systems, radiopharmaceutical chemis- 
try of technetium and iodine, radiopharmaceuti- 
-a quality control, and discussion of rectilinear 
scanners, scintillation cameras, and computer 
systems. 


This highly functional and concise text is 
intended for use by practicing physicians, stu- 
dents, and residents in nuclear medicine, and as 
a useful reference for the laboratory scientist 
with nuclear counting and radioassay problems. 


412 pages (7 x 10), illustrated, $27.50 


Published September, 1978, ISBN : 0-8121-0630-X, L.C. No. 78-17195 


Antonio Fernando Goncalves Rocha, M. D. 


Director, Centro de Medicina Nuclear da Guanabara 
Advisor, Cemissao Nacional de Energia Nuclear 
Rio de Janeiro 


John Charles Harbert, M. D. 


Associate Professor of Medicine and Radiology 
Director, Division of Nuclear Medicine 
Georgetown University Hospital, Washington, D.C. 
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FIG. 17-9. Third generation pure rotational fan-beam scanning. 


TEXTBOOK OF NUCLEAR MEDICINE: Basic Science is designec as one 
of two volumes which together provide a composite picture and solid ground 
ing of both fundamentals and clinical application of nuclear medicine. The 


companion volume, edited by Doctors Rocha and Harbert, is entitlec TEXT- 
BOOK OF NUCLEAR MEDICINE: Clinical Applications, and is available 
from Lea & Febiger. 





Lea & Febiger 





mo00 South Washington Square, Philadelphia, Pennsylvania ISIOG 
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DIAGNOSTIC IMAGING 


955 Prospective Comparison of Ultrasound and Computed Tomography in the Evaluation of Gynecologic Pelvic Masses. 
Walsh JW, Rosenfield AT, Jaffe CC, Schwartz PE, Simeone J, Dembner AG, Taylor KJW 


961 Sonolucent Areas in the Placenta: Sonographic and Pathologic Correlation. Spirt BA, Kagan EH, Rozanski RM 
~~ 967 Analysis of Ultrasonographic Criteria in the Evaluation for Ectopic Pregnancy. Brown TW, Filly RA, Laing FC, Barton J 


973 Uterine Anomalies Associated with Renal Agenesis: Role of Gray Scale Ultrasonography. Fried AM, Oliff M, Wilson 
EA, Whisnant J 


977 Gray Scale Features of Hematomas: An Ultrasonic Spectrum. Wicks JD, Silver TM, Bree RL 


981 Comparison of Whole Lung Tomography and Computed Tomography for Detecting Pulmonary Nodules. Muhm JR, 
Brown LR, Crowe JK, Sheedy PF Il, Hattery RR, Stephens DH 


985 Radiographic Manifestations of Pulmonary Mycobacterium kansasii Infections. Christensen EE, Dietz GW, Ahn CH. 
Chapman JS, Murry RC, Hurst GA 


995 Identification of Thoracic Isomerism from the Plain Chest Radiograph. Soto B, Pacifico AD, Souza AS Jr, Bargeron LM 
Jr, Ermocilla R, Tonkin IL 


1003 Congenital Pulmonary Atresia: Photographic Subtraction as an Aid in Recognizing Hypoplastic Pulmonary Arteries. 
Fulton RE, Davis GD 


1009 Radiographic and Echocardiographic Evaluation of Newborns Treated with Indomethacin for Patent Ductus Arterio- 
sus. Edwards DK, Higgins CB, Merritt TA, DiSessa TG, Friedman WF 


1015 Intermittent Bleeding from Minute to Minute in Acute Massive Gastrointestinal Hemorrhage: Arteriographic Demon- 
stration. Sos TA, Lee JG, Wixson D, Sniderman KW i 


1019 Protean Manifestations of Mycotic Aneurysms. Kaufman SL, White RI Jr, Harrington DP, Barth KH, Siegelman SS 


1027 Transcatheter Occlusion of the Arterial Supply to Arteriovenous Fistulas with Gianturco Coils. Layne TA, Finck EJ, 
Boswell WD 


1031 Mammographic Parenchymal Patterns as Risk Indicators for Incident Cancer in a Screening Program: An Extended 
: Analysis. Krook PM 


1037 Radiology of the Jugular Tubercles. Osborn AG, Brinton WR. Smith WH 
1041 Technetium-99m Pertechnetate as an Indicator of Gastric Mucosal Proliferation. Pecora DV. Sagar V, Piccone J 


1043 Drip Infusion Urography with Meglumine lodamide. Robbins AH, Rosenfield AT, Pizzolato NF, Irwin GA, Putman CE. 
Gerzof SG, Ulreich S 


1047 Shoulder Arthrography as a Treatment Modality. Gilula LA, Schoenecker PL, Murphy WA 


1049 Association of Diffuse Idiopathic Skeletal Hyperostosis (DISH) and Calcification and Ossification of the Posterior 
Longitudinal Ligament. Resnick D, Guerra J Jr, Robinson CA, Vint VC 


1055 Intraarticular Methyl Methacrylate: A Complication of Hip Surgery. Tailor CC, Murphy WA, Smith EL 


1059 Postoperative Bony Stenosis of the Lumbar Spinal Canal: Evaluation of 164 Symptomatic Patients with Axial 
Radiography. Quencer RM, Murtagh FR, Post MJD, Rosomoff HL, Stokes NA 


1065 Diagnostic Oncology Case Studies: Colonic Polyposis and Cancer. Contributed by Rao A, Khazin A, Fremland A 


CASE REPORTS ! 
1069 Pheochromocytoma with Reversible Renal Artery Stenosis. Velick WF, Bookstein JJ, Talner LB 


1072 Embolization for Postbiopsy Renal Arteriovenous Fistula: Effective Occlusion Using Homologous Clot. Rosen RJ, 
Feldman L, Wilson AR 


1074 Demonstration of Pancreatic Cysts in Adult Polycystic Disease by Computed Tomography and Ultrasound. Shirkhoda 
A, Mittelstaedt CA 


1077 ;Pseudomass of the Liver Due to Pleural Effusion and Inversion of the Diaphragm. Katzen BT, Choi WS, Friedman MH, 
Green IJ, Hindle WV, Zellis A 


1079 Cathartic Colitis. Kim SK, Gerle RD, Rozanski R 

1082 'Multinodular Primary Amyloidosis of the Lung: Diagnosis by Needle Biopsy. Bierny JP 

. 1084 Abdominal Twiddler's Syndrome. Rodan BA, Lowe JE, Chen JTT 

1086 Computed Tomography of Circumcaval Ureter. Gefter WB, Arger PH, Mulhern CB, Pollack HM, Wein AJ 

1088 Periosteal Chondromas of the Anterior Tibial Tubercle: Two Cases. Kirchner SG, Pavlov H, Heller RM, Kaye JJ 
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